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THE SH&PLEY EHGINE. 
A new portable engine, 
which ia claimed to possess 

the advantages of cheapness 

and economy, in addition to 

those of simplicity and com- 
pactness, is the subject of the 

annexed illustrations. The 

principal features of the in- 
vention, which render it an 

improvement of value, lie 

mainly in the construction of 

the boiler, since the engine 

proper is, as will he seen from 

the large perspec'ive view, a 

single upright cylinder with 

the ordinary slide valve me- 
chanism. There are some mi 

nor arrangements in connec- 
tion with the engine, notably 

improved stuffing boxes and 

a nealy contrived feed water 

heater, which add to the gene- 
ral efficiency; but these, as 

wall as the build of the ma- 

chine as a whole — except, per- 
haps, to note that this last is 

substantial in all respects — 

may be passed over, in order 

to direct attention at once to 

th» novelties in construction 

of the steam generator. 

The idea is to build the 

boiler to generate the greatest 

amount of steam, and, at the 

same time, to have a sufficient 

reservoir for the same. Prom 

the sectional view, Fig. 2, it 

will be seen that the fire box 

is conical in shape. To.eh.eat 

thus concentrated in the up- 
per portion passes through 

the horizontal cross tubes, A, 

thenc, following the course of 

the arrows, down the vertical 

tubes, B, and finally into the 

hollow base, at the r.ar of 

which it escapes up the flue. 

This arrangement gives an 

unusually large amount of 

hea.ing surface in compara- 
tively small space, the result 

of which is an economy in 

consumption of fuel. From 

actual t6sts, we are informed 

that the fuel used does not 

exceed two and one half lbs. 

per horse power per hour, and 
in some cases less than two 

lbs. has sufficed. 

In order to provide for cleaning the tubes, a detachable 
j icket ia plant d between the two sections of the boiler, at C. 
This can be very easily removed by taking out the bolts, since 
it is made in two parts. The tubes are then cleaned 
with a short flue brush, the jacket replaced, and the joints 
filled with wtt c'ay. 

So far as material is concerned, we are informed thatnone 
but the best is ussd. The boiler is thoroughly stayed over 
the crown sheet of the fire box; and since all the heating 
surface is below the water line, there is very little chance of 
its burning out. Sixty pounds of steam is the calculated 
pressure, but one hundred pounds maybe safely carried, 
since all the boilers are tasted to a cold water pressure of 
one hundred and thirty pounds. They ar? inspected and pro- 
vided with certificates by the State Inspector of New York, 
The spark trouble — a matter of considerable moment 
where a boiler is fired in the neighborhood of inflammable 
material or buildings — is effectually done away with. The 
sparks are drawn down through the upright tubes and 
dropped in water on the bate; and, as an additional preven- 
tive, the exhaust steam passes through the heater into the 
smoke stack, also giving aid to the draft. 

Nothing in the Bhape of gages, oil cups, fittings, etc , is 
omitted to render the machine complete. All parts are made 
in duplicate. The various portions of the engine may be 
easily adjusted, even when steam is on, thus avoiding de- 
lay. The sizes made are 5, 8. and 12 horse power. 

Patented February 10, 1874. For further particulars, ad- 
dress M j ssrs. Tully & Wilder General Agents, 20 Piatt street, 
New York city. 








' 



THE SHAFIE7 PORTABLE E6TGIKE. 
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Chinese or Indian Ink. 

Although the Chinese pre, 
pare their ink from the kernel 
of some amygdalaceous fruit, 
yet, by the aid of our present 
chemical appliances, we are 
able to produce a composition 
in no way inferior to the best 
Chinese ink.by the adoption of 
a formula which is given in 
R flault's treatise on the " Man- 
ufacture of Colors." The fol- 
lowing is the formula: 

Calcined lampblack, 100 
parts ; boghead shale black, in 
impalpable powder, 50 parts; 
indigo carmine, in cakes, 10 
pans; carmine lake, 5 parts; 
gum arabic (firBt quality) 10 
parts; purified oxgalJ,20 parts 
alcoholic extract of musk, 5 
parts. 

The gum is dissolved in 50 
to 60 parts of pure water, and 
the solution filtered through a 
cloth. The indigo carmine, 
lake, lampblack, and shale 
bla.k are incorporated with 
this liquor, and the whole 
ground upon a slab, with a 
muller, ia the same manner as 
oidinary colors ; but in this 
case the grinding takes much 
longer. Ween the paste is 
thoroughly homogeneous, the 
oxgall is gradually addfed, and 
then the alcoholic extract of 
musk. The more the black is 
ground, the finer it ia. The 
black is then allowed to dry in 
the air, until it has acquired 
sufficient consistency to be 
molded into cakes, which in 
their turn are still further 
dried in the air, out of the 
reach of dust. When quite 
firm, these cakes are com- 
pressed in brorze molds, hav- 
ing appropriate designs en- 
graved upon them. The 
molded ink is then wrapped in 
tinfoil, with a second envelope 
of gilt paper. The ink which 
has been prepared in this man- 
ner possesses all the proper- 
ties of the real Chinese article. 
Its grain is smooth; it flows 
very well, mixes perfectly 
with many other colors, and 
becomes so firmly fixed to the paper that other colors may 
be spread over it without washing it out. 



Cultivation of Castor Beans In California. 

The method of gathering and preparing for market is 
as follows : Every day the ripe spikes are gathered by hand, 
put in sacks, and hauled to the " popping ground," which 
is a space of about an acre, made smooth and hard, like an 
old fashioned buckwheat, threshing ground. Here the spikes 
are spread ; and during the day they pop open, from the heat 
of the sun, throwing out the beans. Each morning the 
straw is raked off, the beans shoveled up, cleaned in a fan- 
ning mil), and sacked, Teady for market. By the time the 
field is once picked over, it is ready for another picking, like 
cotton, and the season, commencing in August, is not yet 
over. The yield is estimated at fifteen hundred pounds per 
acre, worth four cents per pound, or a gross yield of $60 per 
acre. The expense of cultivation, etc , is estimated this 
year at one half this amount, but is greater than it probably 
will be another season, owing to inexperience and preparing 
new land. There is probably no crop so easily raised that 
will yield so laTge a return. 



The American Electrical Society. — An association to 
be known under the above name was recently organized 
at Chicago, 111. The objects are an interchange of know- 
ledge, professional improvement of members, the advance 
of electrical and telegraphic science, and the establishment 
of a central point of reference. General Anson Stager, of 
Chicago, was elected ptesident, and Mr. C. H. Haskins, o 
Milwaukee, vice president. 
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EXHAUST STEAM FOB HEATING PURPOSES. 

In a previous article, reference was made to the gain to be 
derived from the use of a feed water heater, in connection 
with a non-condensing engine. It must be evident, how- 
ever, from the figures given in that article, that the heater 
is far from utilizing all the heat that escapes into the ex- 
haust. When water is converted into steam, a large amount 
of heat is required, which does not raise its temperature, 
and, not being shown by the thermometer, is commonly 
called latent heat. Thus, if a pound of water at the tem- 
perature of 60' Fah. is heated until it is evaporated under 
the pressure of one atmosphere, the temperature of the 
steam will be 212° ; but the heat which has been imparted 
to it is as much as would have sufficed to raise the tempera- 
ture of more than 7-J- pounds of water from 60° to 212°. On 
the other hand, to convert this steam into water, a similar 
amount of heat must be abstracted, from which it will be 
seen that the exhaust steam — which only heats about an 
equal weight of feed water — parts with but a fraction of its 
heat. But, as before remarked, if the steam can be cooled 
sufficiently to convert it into water, or condense it, it gives 
up to the cooling medium all the heat that became latent 
when it was changed from water into steam. These facts 
have suggested to some- the idea of turning the exhaust 
steam into places where it would be cooled and condensed, 
giving up its heat where it was wanted, as, for instance, in 
warming a building. The ordinary manner of effecting this 
is to turn the exhaust steam into heater pipes that are fitted 
up throughout the building to be warmed, and draw off the 
water of condensation, to be used for supplying the boiler. 
Under such circumstances, the exhaust steam encounters an 
increased resistance, in passing through the heating coils, 
and this has the effect of increasing the back pressure on the 
piston. In order to fix some limit to this increase of back 
pressure, it is usual to attach a loaded valve, opening into 
the atmosphere, to the pipe leading from the exhaust to the 
heating coils, so that, when the limit of back pressure is 
reached, the valve will rise and the exhaust steam will es- 
cape into the air. In order to diminish, as much as possible, 
the back pressure created by the passage of the exhaust 
steam through the heating coils, they require to be fitted up 



with the greatest care. Neglect of this precaution has in- 
duced many persons to abandon the use of exhaust steam for 
warming purposes. In the construction of the heating coils, 
the principal points to be observed are : First, to have suffi- 
cient area of pipe to permit the free passage of the exhaust 
steam ; and secondly, to arrange the pipes in such a manner, 
with suitable traps, that the condensed water or air cannot 
accumulate in them, but will be continually drawn off. If 
these provisions are attended to, the heating pipes can be 
extended over a considerable distance, with but little increase 
of the back pressure. An example, representing the results 
of average practice, will illustrate the foregoing remarks 
more fully : 

A non- condensing engine of 60 horse power, exhausting 
into the atmosphere, had a back pressure on the piston of 1 
pound per square inch. The feed water was pumped into 
the boiler at a temperature of 65°, and the average pressure 
of steam in the boiler was 75 pounds per square inch. At 
this pressure, the boiler evaporated 6f pounds of water per 
pound of coal, the price of the coal being $6.50 per tun of 
2,000 pounds. The consumption of coal was at the rate of 
4,450 pounds per day, costing about $14 46. The factory in 
which the engine was located was heated with steam sup- 
plied by the same boiler, requiring a consumption of 1,000 
pounds of coal per day, costing $3 25, so that the total cost 
of fuel was $17.71 per day. These facts having been ascer- 
tained by careful experiment, the heating arrangements were 
changed, in the manner described below. 

A few of the connections about the heater pipes were al- 
tered, for the purpose of obtaining more direct circulation, 
a trap of improved form was attached, a back pressure valve 
was put on the exhaust pipe, arranged to open at a pressure 
of 3 pounds per square inch above the atmosphere ; and this 
pipe was connected with the heating apparatus, and a damper 
regulator was put in. It was found that, on account of the 
increased back pressure, the cut-off of the engine had to be 
adjusted so as to admit steam for a greater portion of the 
stroke, so that the engine required about 12 per cent more 
steam. If this had been the total result of the change, the 
effect would have been to increase the coal consumption 12 
per cent, in addition to the expense of the alterations. It 
was found,however, that the exhaust steam from the engine 
heated the building quite as well as, if not better than, this 
was formerly effected by live steam from the boiler ; and the 
water of condensation was led into a tank, from which it 
was used to feed the boiler, being taken by the pump at a 
temperature of about 200°. The boiler, being no longer re- 
quired to furnish steam for heating purposes, and being fed 
with hot water, gave much better results than before, the 
damper being generally partially closed — go that the con- 
sumption of coal was only 4,100 pounds per day, costing 
$13. 33, the saving in the coal bill per day being $4 38. 

Such extensive alterations are not often required as were 
necessary in this case, where all the arrangements seemed 
to be made with the intention of wasting fuel. The gain, of 
course, after making the change, was proportionately large, 
but the expense incurred was considerable. In many places, 
the exhaust steam can be used for heating purposes, with 
very little outlay for alterations. Many heating coils, how- 
ever, are put up in such a manner as to have very little cir- 
culation, and require a high pressure of steam to make them 
effective. Cases of this kind require extensive alterations 
before the exhaust steam can be turned into them. But 
there are numerous owners of small engines and boilers who 
have small shops which they can easily heat in the manner 
described. Our hints will probably be sufficient for such 
ordinary cases, but it is impossible to lay down general rules 
for every case. 



wisely. When that time comes, there will be little need of 
Howards to stir the sensibilities of prison keepers. 

To the question : " Can you not set some means at work 
to release these thousands of mismanaged criminals from 
the pernicious system which thwarts their reformation ?" 
we can only reply that we have already, to the best of our 
ability, get such a means at work, and that is the Scienti- 
fic American. It does not set itself up as a mouthpiece of 
social or moral reform ; yet, by spreading abroad the results 
of scientific research, by familiarizing the readiDg public 
with the spirit and methods of scientific thinking, it is doing 
its share toward educating the community up to the level 
required for the scientific consideration of all questions of 
social policy — the prevention and cure of crime with the 
rest. The process is necessarily slow ; but the appreciative 
responses that have been made to our bare suggestion of a 
scientific treatment of criminals — an idea that could not 
have been entertained a few years ago — are proofs that pro- 
gress is being made in the right direction. 



PRISON REFORM, 

As evidence of the urgent need of the reform in prison 
management suggested in our article on "The Scientific 
Treatment of Criminals," a friend in St. Louis sends us a 
printed account of recent doings in the State Penitentiary 
of Missouri, the horrid details of which remind one of cer- 
tain parts of Charles Reade's " Never Too Late to Mend." 
For the credit of humanity, we should be glad to believe the 
story a gross exaggeration. If the half is true, the officers 
of the institution (and its management as well) would be 
benefited by a personal experience of the foul food, flog- 
gings, blind cells, and other abuses which have driven the 
convicts into rebellion, to be administered, not vindictively, 
for that would be contrary to the scientific method, but 
educatively, so that they might understand what manner of 
motives they are employing for the discipline of the pris- 
oners and the probable moral effect of them. 

Knowing the brutal and brutalizing practices that prevail 
even in institutions which have the name of being well con- 
ducted, we can understand how keepers such as our corre- 
spondent describes may, through ignorance, fear, and pas- 
sion, aided by a thoroughly perverse system of prison em- 
ployment, gradually convert a penitentiary into a school of 
vice and vengeance, rather than a place for penitence and 
reformation. We appreciate, too, the crying need of a radical 
change in the management of all such institutions: but that 
the prison system of the country can be made what it should 
be, by any burst of individual enthusiasm, we very much 
doubt. It may be true enough that that there is a "noble 
band of Howards" ready to undertake the reform "at the 
call of the American people" : the hitch lies in the indisposi- 
tion of the people to make the call. Not until the masses 
— upper as well as lower — have been educated up to the sci 
entific level, and have learned to consider social problems 
as scientific problems, to be solved on scientific principles, 
will they be able to treat this question dispassionately and 



A POSSIBLE IMPROVEMENT IN HOUSE HEATING. 

At this delightful season of genial sunshine and crisp cool 
air, we have a daily illustration of perfect, because health- 
ful and intensely enjoyable, heating. While the lungs are 
regaled with an atmosphere which seems to stimulate every 
pleasurable sense and activity of the body, the sunshine 
warms without oppressing, and hightens our enjoyment of 
the spaikling air by force of contrast. If we could imitate 
— much more if we could reproduce — the same conditions 
indoors, it is obvious that the perfection of house heating 
would be attained. Can either be done ? 

First, let us notice what the conditions are, on a sunshiny 
day of fall or early winter, that is, the conditions which 
combine to make such weather so refreshing. Pure air is 
practically transparent to radiant heat. In summer time, 
the high temperature of the air comes as an indirect effect 
of the heat of the sun. The sun rays heat the earth and 
the objects on its surface, and these,by contact or otherwise, 
heat the air. In the fall, the period of daily sunshine is 
briefer and the sun rays fall more obliquely. The ground is 
heated less, and the nightly periods of radiation are propor- 
tionally longer. The air in consequence remains cool 
throughout the day. Nevertheless, when the sun rajs strike 
our bodies and are absorbed, their heating power is almost as 
great as in summer, giving us the simultaneous sensation of 
vivifying warmth, with delicious coolness in the air we 
breathe. Pass indoors from such an atmosphere to that of 
a furnace-heated house. How great the change ! The air 
seems stifling, and though the temperature of the room, as 
recorded by the thermometer, is much higher than that out- 
doors, the pleasant glow which was felt in the sunshine 
soon gives place to an extreme sensitiveness to chill. Sit 
near a wall or a window, and an unpleasant coolness creeps 
up the back, as though a cold wind were blowing across it, 
and we look for a draft, though the air is motionless. 

Tne conditions of perfect heating have been reversed. 
The air is at dog days heat. The walls and furniture are 
cold. The bodily heat is depressed by breathing the hot 
air, yet streams of heatmustflow out from us in all direc- 
tions to make up the deficiencies of surrounding objects. 
The thermometer may declare that such a room is warm, 
but every nerve declares that it is not comfortable. Substi- 
tute for the furnace an open fireplace with a blaziDg fire. An 
approach is made toward perfect heating. The radiant heat 
passes like sunshine through the air without heating it ; and 
if the fire is so placed that its radiations impinge on a con- 
siderable area of the enclosing walls, the walls will be 
warmed as they cannot be by hot air; the furniture will be 
warmed in like manner, and the occupants of the room will 
enjoy the cheerful influence of live heat while having suf- 
ficiently cool air to breathe. The great expense and incon- 
venience attending open fires must ever greatly restrict 
their general use. Only about one tenth of the heating 
power of fuel is developed by its combustion in an ordinary 
fireplace, and much of that escapes unused. Besides, to 
heat a room of considerable size uniformly, it would be ne- 
cessary to have an open fire at each side, or better, at each 
corner ; an arrangement not to be tolerated as a matter of 
economy. 

To burn fuel economically, it is necessary to burn it cen- 
trally and in mass. The coal that would supply a number 
of separate fires would furnish an immensely greater amount 
of heat if burned in a single furnace, a fact more or less re- 
cognized in every contrivance for heating houses by hot air, 
hot water, or steam. But in all such arrangements it is 
deemed essential to distribute, not heat directly, but matter 
more or less highly heated. In other words, we first heat 
our air or water, and trust to the cooling of that to furnish 
the heat required, overlooking the well known fact that heat 
will travel alone quite as well as in company, and that it can 
be much more easily controlled than air or water. 

Radiant heat, the sort required for perfect heating, obeys 
the same laws as light. By proper arrangements of reflec- 
tors and lenses, heat radiations can be massed into beams of 
parallel rays and sent where we will, with little or no wast- 
ing. It is not until the radiations are arrested that they be- 
come manifest as heat ; a fact put to practical use two thou- 
sand years ago, when Archimedes burnt the fleet off Syra- 
cuse with mirrors. A stream of heat vibrations, intense 
enough to fuse gold, would pass through a tube of ice with- 
out affecting it, provided the air in the tube be sufficiently 
pure and dry. There appears to be no good reason, there- 
fore, why we should not warm our houses by the direct dis- 
tribution of pure heat, and so gain all the benefits of an open 
fire in each room, with none of its disadvantages. 

Briefly described, the plan would involve (1) a central fur- 
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nace, constructed of course with a view to the development 
of the greatest amount of heat from a given amount of fuel. 
(2) A system of tubes leading to the different rooms, termi- 
nated by radiators in each room. (3) A system of reflectors 
to throw the heat of the furnace into the conducting tubes 
in beams of parallel rays, with other reflectors at the bends 
and angles of the tubes to direct the course of the radiations 
properly. The radiators in the rooms might be placed so 
that every portion of the room would be flooded with heat 
rays, yet no part ba heated beyond what would be enjoyable. 
As nothing would enter the rooms from the furnace save 
pure heat, the effect would be like that of a room warmed 
by direct sunshine. The surplus heat of the furnace might 
be utilized in warming, say to 50° or 60" Fah., and an abun- 
dant supply of fresh air led in from out doors; a steady cir- 
culation baiDg kept up,f rom the ventilating chamber,through 
the rooms, by the draft of the furnace. We should have 
then (theoretically) perfect heating combined with perfect 
ventilation, and at the same time the most economical com- 
bustion of our fuel. 

Possibly there may be mechanical difficulties to prevent 
the successful carrying out of a plan of house heating of 
this sort. We do not anticipate any, and the advantages it 
promises, on the score of health, comfort, and economy, cer- 
tainly justify its trial by any one possessing the requisite 
means. The plan could be easily tested in the laboratory of 
any institution having a few lenses and reflectors. 



MECHANICAL AESTHETICS AND PRACTICAL MEN. 

We met our practical man, him of the street car, who 
" never learned nuthin' from books ", at the American In- 
stitute Fair the other night. He was slowly trudging 
through the machinery department, apparently devoting his 
attention to the steam engines. We noticed that, as he 
scrutinized the large driving engine, his brow clouded : by 
the time he had reached the nickel plated Baxter, the cloud 
deepened into a frown; and when he arrived opposite the 
Myers rotary a fierce scowl overspread his features. Suddenly 
turning on his heel,he recogniz ad us.and, without further pre- 
amble, burst out with : " Now, look here, boss,I wanter know 
if this ia'nt cussed nonsense.all this 'ere frippery, nickel plate 
and red paint, and gildin', and stuff,about a masheen! What 
for, anyhow? Do'nt make the thing run no better, does it? 
What's the use er shinin' that Baxter like a lookin' glass ? I 
do'nt fuss over my engine that way ; much as I can do to 
keep the green off the brass. Have'nt had no paint near it 
for ten years. Do'nt see that it works any wuss, either." 

We remarked that we supposed the exhibitors desired to 
attract public attention by uniting artistic beauty with me- 
chanical excellence, and thatthe certainly augmenting ten- 
dency toward seathetic refinement was — "Which? Oh, 
keep them big words for yer paper ; I never was no shakes 
on the dictionary. Just yoa tell me what's got inter people, 
that they waste stamps on what ai'nt no use? Look at this, 
now." And here he fished from his overcoat pocket a di- 
lapidated espy of the Scientific American of a few weeks 
back, containing the engraving of the new mold-ramming 
machine on the front page. " What's that feller in that pio- 
ter for'? Or that heap er dirt and the shovel ? Could'nt any 
practical man understand that masheen without that chap a 
pullin' the handle? S'pose a mee-chanic wants all that 
shadin' and prospectiv' and Aggers? When I see a masheen, 
I wanter Bee drawins', nice plans and things drawed out. 
Why do'nt yer print them, not picters, only fit ter hang in 
the parlor ?" 

"Advantageous advertisement," we insinuated. "No 
faint, nuther," he rejoined ; " no more than these ere circu 
lars and books with fancy covers that these fellers is givin' 
away so loose for nuthin.' Nor them blue signs, nor that 
shiny engine. I do'nt do no advertisin'. Do'nt believe in it. 
Did'nt I try it ? Did'nt I pay a dollar for puttin' my name 
in a pious paper printed out in Milwaukee, or Oregon, or 
somewheres? The chap that wheedled me in said he'd 
throw in a ten dollar chro mo and a book about saint's rest 
by a man named Baxter (that engine feller', I s'pose). Did'nt 
get nary an answer. Catch me gettin' fooled by any nooze- 
paper agin!" 

"No, I ai'nt got nuthin showin' in thi» Fair. Anybody 
that wants ter see my work can come to my shop. There 
aint no gold and silver and red paint there, nor patent in- 
venshuns.nuther. Feller wanted me to buy one er them new 
f angled emery wheels t'other day. Bat I said : ' No, sonny, 
I used tliis old grindston' and others like it goin' on 
thirty year ; and I guess I can make it do a little longer. 
No sir, when I git any money to waste on advertisin' or fancy 
paint or blamed invenshuns, then I'll shut up shop. Good 
night. Come see us, sometime. Aint got no cards; shop's 

in the alley, fourth door back on street. There aint no 

sign. Just stand in the entry and yell; and if one of the 
boys hears yer, he'll let yer in." 

Our meditations, as we watched our friend elbow his way 
out of the crowd, took about the following shape : Anything 
akin to beauty or taste, when brought in connection with 
the mechanical, is, by the self -called practical individual.re- 
aented as an unwarrantable encroachment. Whenthe pur- 
pose of ornamentation is (besides gratifying the eye) thus to 
draw attention to the merits of an object.both end and means 
m^et his wholesale condemnation. Strictly and purely uti- 
litarian, he fails to see any benefit in a measure which does 
not instantly bring in pecuniary returns, or to perceive that 
increased gains are or can be due to the keeping of certain 
faots constantly before the world, or to presenting the same 
in some manner so unique as at once to attract the popular 
gaze. Since he cannot appreciate matters so clear to every 
rightly thinking observer, it is manifestly impossible for 



others more refined to impress him. He and his kind see 
nothing to praise in the fact that our American mechanics 
and manufacturers (though the country is destitute of mu- 
seums of industrial art, those great educators of the Old 
World) nevertheless contrive to mingle the beautiful with 
the useful, with a delicacy and true art feeling elsewhere al- 
most unrivaled. The visitor at any of our great fairs will 
find this aesthetic selfculture making itself everywhere felt. 
It appears in the graceful figures and neat proportioning of 
the ordinary implements of labor, in the exquisite finish of 
the metal and wood work, in the thousand tasty forms of 
the commonest minor appliances, in the dainty traceries 
which embellish the safes, the carriages, and the massive 
portions of the engines, in a bit of carving here, a dot of 
bright color there: and thus through all the different pro- 
ductions, gathered as representatives of the varied indus- 
tries. 

We may here be pardoned the apparent egotism of a word 
as to the artistic merit of the pages now under the reader's 
eye,and this with reference to the "pretty picters" objected to 
by our practical friend : not merely as to their intrinsic beauty, 
but to suggest the influence which they must exert in ele- 
vating the standard of popular taste. A diagram of mere 
lines may be intelligible to the professional engineer ; but 
the man who proposes to buy a machine asks and needs a re- 
presentation, showing it as it will appear when set up in 
•the shop. True, a rough sketch would convey an idea, but 
we prefer to,call in the aid of artists (to whom in their spe- 
cialty there are no superiors), to employ the highest skill at- 
tainable in the engraving of their works, and thus to main- 
tain a standard of artistic excellence, of the public appre- 
ciation of which we have abundant evidence. 

If alittle nickel plating or a neat coat of paint will render 
a machine (without detriment) more pleasing to the eye, it is 
not false economy to add such embellishment. A bright bit 
of glass will take the attention when a rough diamond may 
be a hundred times passed unnoticed ; and even if orna 
mentation be deemed unnecessary for its attractive power, 
let the beautiful, where possible, be cultivated for itself alone. 
True art is both refining and ennobling ; and it may be 
found in the harmony of tints in the decoration of an en- 
gine, as well as on the canvas colored by a master hand: in 
the molding of a tool, as well as in the forms which assume 
all but life under the sculptor's chisel. 

— H i - 
SCIENTIFIC AND PRACTICAL INFORMATION. 



PAINTING; ON ZINC WITHOUT PAINT. 

M. Puscher, of Nuremberg, has lately invented a simple 
process for coloring sheet zinc, based on the employment of 
acetate of lead. On applying this substance, mixed with a 
minium preparation, a reddish brown tinge is obtained. The 
cupola of the synagogue at Nuremberg was thus colored as 
an experiment over a year ago, and, to all appearance, is yet 
unaffected by the weather. By adding other bases, lighter 
or darker tints of gray and yellow may be obtained, giving 
the zinc woik the appearance of carved stone. With a solu- 
tion of chlorate of copper, the preparation turns the sheets of 
zinc black. 

FISH BONES AS FERTILIZERS. 

The Moniteur Industriel Beige states that German manu- 
facturers are purchasing the fish bones gathered along the 
Norwegian shores, which result from the extensive fish- 
curing stations there located. These bones make a fine fer- 
tilizer, and, when pulverized by suitable machinery at the 
points of collection, are readily transported. The same jour- 
nal suggests the more extended utilization of the bones from 
the establishments in Newfoundland, and estimates the pro- 
duct from American fisheries at twenty million pounds a 
year. 

THE HOURLY DEATH RATE. 

Dr. Lawson, an EDglish physician, has recently published 
some curious observations regarding the time of the day 
when the greatest and least number of deaths occur. He 
finds, from the study of the statisticat of several hospitals, 
asylums, and other institutions that deaths from chronic dis- 
eases are most numerous between the hours of eight and ten 
in the morning, and fewest between like hours in the even- 
ing. Acute deaths from continued fevers and pneumonia 
take place in the greatest ratio either in the early morning, 
when the powers of life are at their lowest, or in the after 
noon, when acute disease is most active. The occurrence of 
these definite daily variations in the hourly death rate is 
shown, in the case of chronic diseases, to be dependent on 
recurring variations in the energies of organic life ; and in 
the case of acute diseases, the cause is ascribed either to the 
existence of a well marked daily extreme of bodily depres- 
sion, or a daily maximum of intensity of acute disease. 

PEAT PAPER. 

M. Bertmeyer has recently exhibited, in the Polytechnic 
Society of Berlin, specimens of paper and pasteboard ob- 
tained from the products of the peat beds about Koaigsberg, 
the quality of which is said to be excellent. The pasteboard 
was 2'4 inchesthick, and sufficiently hard and solid to admit 
of planing and polishing. The paper made from peat alone 
was brittle, like that manufactured from straw ; but the ad- 
dition of fifteen per cent of rags produced the requisite 
toughness. 

ARTIFICIAL EBONY. 

This material is made of sawdust mixed with other sub- 
stances and powerfully compressed in molds. The following 
is the process of manufacture, as now largely carried on by 
Messrs. Latry & Co., of Paris: The sawdust, reduced to a 



fine powder, is mingled with a suitable quantity of water 
and blood, and dried at about 112° Fah. The albumen of 
the blood is thus agglomerated with the powder. The com- 
pound is then packed in heated molds, into all the crevices of 
which it is forced by strong hydraulic pressure. 

A NEW RUSSIAN CANAL. 
The Russian Government, says the Bevue InduMrielle, hag 
recently completed negotiations with a Russo-English com- 
pany for the construction of a canal from Cronstadt to St . 
Petersburg. The work is to occupy six years in accomplish- 
ment and will cost $5,530,000. This will render St. Peters- 
burg the finest port on the Baltic, and besides greatly bene- 
fit the city as a commercial center, since the railways to 
Moscow, Warsaw, and all parts of Russia will be in direct 
communication with the docks. 

A CURIOUS PROPERTY OF SAND AND ITS APPLICATIONS. 

If a quantity of dry silicious sand be placed in a bag of 
canvas or thin box of sheet iron, the mass, after slight com- 
pression, forms a conglomerate, capable of resisting press- 
ures of over 60 tuns. So far as the envelope is concerned, 
the sand withinacts as if it were an enclosed solid, producing 
no effect on the covering except a trivial amount where the 
contact occurs with the load. The sand, however, remains 
perfectly divisible, and, no matter what may be the super- 
incumbent weight, escapes freely though slowly out of a 
small aperture made in the bag or box. A simple piece of 
paper, however, placed over the orifice, is sufficient to stop 
the ilow, even under the load above noted. 

M. Beaudemoulin, who discovered this peculiar property 
several years ago, has lately published in France a work 
suggesting various modes of its application. For building 
walls it is well adapted, since the filled bags or boxes need 
merely be held in place by a framework; while, being very 
thick, they would form a protection, in case of being used 
for dwellings, against variations of temperature. Sack 
walls, beside, would be fireproof. It is also suggested that 
for lowering heavy weights or even entire buildings, which, 
by a change of street level, have become located too high 
above the roadway, the sand bags could be placed beneath, 
and their contents allowed gradually to escape, thus letting 
the load slowly settle down. 

NATURAL ANTISCORBUTICS. 

General Sherman says thatthe agava Americana, or Span- 
ish bayonet, the fruit of the common prickly pear, and the 
succulent leaves of some of the varieties of the cactus that 
abounds on the deserts of Texas, New Mexico, and Arizona, 
furnish excellent specifics for that horrible disease, the 
scurvy. 

BROMHYDRIC ACID. 

M. Mellies states that a much simpler way of making this 
acid than that now employed, and which besides ensures a 
more copious supply, consists in passing a current of sulphy- 
dric acid into a small flask containing bromine. Bromide of 

sulphur is formed and bromhydric acid disengaged. 

— i t i — 

Intercolonial Exhibition at Sydney, New South 

Wales, 

We have received from M. Jules Joubert, Secretary of 
the Agricultural Society of New South Wales,the first num- 
ber of the society's Journal,m which are published full par- 
ticulars of an exhibition to be held at Sydney in April,1875. 
There is a long list of premiums, to be awarded for merit in 
all branches of agriculture and manufactures, the prizes for 
wines, sugar, and silk indicating the growth of three im- 
portant industries in the Australian colonies. Agricultural 
implements are much required in Australia, and competition 
by American manufacturers is especially invited, communi- 
cation via San Francisco being rapid and convenient. 

The Secretary writes us that the Agricultural Society and 
the Chamber of Commerce of Sydney are, together, making 
liberal arrangements for an adequate representation of 
Australian products at our Centennial Exhibition of 1876. 



An Early Opinion of Railroads. 

An old copy of the English Quarterly Beview of the year 
1819 contains an account of a scheme for a railroad, on which 
it is proposed to make carriages run twice as fast as stage 
coaches. The editor evidently failed to appreciate the idea, 
or to believe in its possibility, for he comments upon it thus 
wise: 

" We are not partisans of the fantastic projects relative to 
established institutions, and we cannot but laugh at an idea 
so impracticable as that of a road of iron upon which travel 
may be conducted by steam. Can anything be more utterly 
absurd or more laughable than a steam-propelled wagon 
moving twice as fast as our mail coaches 1 It is much more 
possible to travel from Woolwich to the arsenal by the aid 
of a Congreve rocket." 

M. Da Lesseps' plan of changing the Algerian shotts or 
lakes into an inland sea is shown, by a French engineer, to 
be little value. He has recently visited the country, and re- 
ports that the lakes are higher than the Mediterranean, and 
that a canal would merely drain them. Beside, the project 
would cost $60,000,000, and it is difficult to see, even were 
the scheme feasible, any prospect of substantial returns. 



Professor Purser believes that the moon, in revolving 
around the earth and drawing the tides behind her, causes 
the latter to act as a brake on the revolution of the globe,and 
he considers that it may be mathematically shown that this 
action is slowly but surely checking the earth's speed of ro- 
tation, so that the days and nights are gradually lengthen- 
ing. In a thousand million years or bo, they may become 
each a month long. 
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THE. UNDERGROUND RAILWAY, HEW YORK CITY. 



NUMBER III. 



[Continued from pasre 323.] 



In our paper for November 14, page 307, we began our de- 
scription of this great ergineering work, giving a diagram 
of New York cily and the adjacent territory, showing the 
position of the Underground Railway, now nearly completed 
through the northerly portion of the city, 4J miles, and the 
route of its authorized extension down town, under Broad 
way to the Battery, 4£ miles. We also gave a profile of the 



59th street to 76th street, and shows the appearance of the 
surface cf the street under which these tunnels pass, and the 
ventilating openings o f the tunnels. Fig. 7 is a cross sectional 
elevation of the same, showing the mode of construction. 
Th ; s iron beam tunneling is only resorted to where suffi- 
cient headway could not be obtained for the arched brick 
tunnels. By sgain referring to the profile (page 308), it will 
be seen that it has been found expedient to use this latter 
kind of tunnel only where the difference of railroad and 
avenue grades is greater than 19 feet, while the beam tun- 
nel is usad, with a slight alteration of the street grade, at 
points where this difference is as small as 11 feet, and, as a 



the wall, which, in general, is fifteen feet abovegrade. The 
top course of this masonry is composed of stones fourteen 
inches thick, two feet wide, and thrae feet long, with pointed 
beds and joints. 

Between the two outer walls and thirteen feet distant 
from them in the clear, are placed the two inner walls of 
brick, resting on a stone or gneiss rubble foundation, three 
feet thick and three feet wide below railroad grade. Tha 
walls which rise from these foundations are built of brick 
without batter, are twenty inches thi:k and high enough to 
receive the roof beams, and are tied with fine courses of 
North River blue stone, five inches thick and well dreBsed. 
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Fig. 6-THE UNDERGROUND RAILWAY. NEW YORK CITY -BEAM TUNNEL OPENINGS ON FOURTH AVENUE, 59th TO 76th STS. 



railway, showing its grades, depths below surface, street 
grades, character of the work, etc. ; also the contract prices 
paid for the work, outline of the law for construction, names 
of the, official supervising engineers, names of the engineers 
in charge, contractors, etc. We also gave a view of the first 
bridge over the railway, at 45ih street. In our following 
Dumber, November 21, page 323, we gave a cross sectional 
elevation of the open cut of the railway on Fourth avenue, 
with a view of the bridge over the open cut between 52d 
and 53d streets, with a description of this open portion of 
the line, dimensions, etc. We now come to that section of 
the railway passing entirely under the surface of the ground, 
where the construction of what are known as the beam tun- 
nels begins. 
Fig, 6 is a view on Fourth avenue, looking north, from 



consequence, more than five thousand feet, of what would 
otherwise have been open cut, has been covered in with 
beam tunnels. 

Like most of the other tunnels used on the work, the 
beam tunnels are divided into three separate tunnels, con 
ta'ned within four walls, two outer and two inner, up- 
holding the roof, which is composed of wrought iron beams 
with turned brick arches between them ; the roof, in its turn, 
sustains the earth and paving of the street. The two out- 
side walls are a continuation of the retaining walls of the 
open cut, described in our last paper, and are built of gneiss 
rubble masonry of the same class as that used in the before 
described retaining walls, seven feet thick at railroad grade, 
and sloping off thence with a batter, on the inside face, of 
one inch to the foot, to a thickness of three feet at top of 



Along the top of each of these two inner walls run, side by 
side, the flanges touching, two H shaped wrought iron gir- 
ders, twelve inches deep and bound together by half inch 
bolts, in the manner shown in Figs.10, 1 1 , which illustrate the 
msthod of binding together the girders, atxd of fastening the 
roof beams to the girders. These longitudiial girdeis are 
of the best wrought iron, weighing one hundred and twenty- 
fivepounds to the linear yard, and are joined longitudinally 
in such wise that, should any portion of the brick wall sup- 
porting them be by any accident thrown down, the longitu- 
dinal girders will offer a rigid support to the roof beams 
and the earth resting upon them. On top of the longitu- 
dinal 12 inch girders and bound to them by half, in bolts 
passing through the flanges, as shown in Figs. 10, 11, rest the 
iron beams composing the roof. These are also H-shaped 
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but very much heavier and deeper than the girders on which 
they rest, beitg fifteen incbes deep and weighing two hun- 
dred pounds to the linear yard, aid varying in length from 
sixteen to twenty-seven feet. They are placed upon the 
walls, at right angles to the length of the tunnel, and three 
feet five inches apart from center to center, strapped and 
anchored, and tied together wiih one inch iron tie rods, cast 
iron thimbles being placed between the beams at each tie 



on the outer wall and the other protesting over the inner 
brick wall into the central tunnel. See Fig, 7, 

Around these openings are placed brisk retaining walls, 
which rise to the level of the street and are then coped with 
a coping of first class pene-hammered granite coping, sis 
teen in ohes by ten inches, which supports a light iron rail- 
ing. The brick fac9 of the opening is faced with cast iron 
and braced with cast iron beams placed about seventeen feet 

FOURTH ME. GRADE 



American Iron. 

It is proverbial, at least among the Americans themselves 
that they, of all nations, possess in its greatest plenitude 
the faculty of recuperation. From time to time the Ameri- 
can world of business is distracted by financial typhoons ; 
the vessel of state is laid on her beam ends ; hotels, and even 
theaters, reduce their prices; and stern admonitions issue 
from press and pulpit that the period of piping and dancing 




FIG. 8.— THE UNDERGROUND RAILWAY, NEW YOKE CIT Y.— 3ECTIONAL ELEVATION OP THE .BEAM TUNNELS, BETWEEN THE VENTILATORS,— 59-m TO TOth STEEETS. 



rod and at the ends. This manner of tying the beam is il- 
lustrated in Fi£, ll,which represents a crosssection through 
two of the D3ams placed over the large central tunnel, as 
aleo the horizontal projection of a longitudinal section 
through theceuter, showing the thimble at the tie rods. The 
strapping consists of two iron bands, or straps, one of which 
passes from the top flange of one beam under the bottom 
flinge of the second, and to the top fknga of 
the third ; the other, from the bottom flange of 
the first beam to the top flange of the second, 
and thence to the tntfcom of the third, the 
straps being fastened at each flange. 

O per the small side tunnels, whoBe span is 
but 14 feet 3 inches, the roof beams are placed 
singly ; but over the central tunnel, which has 
a span of 25 feet, they are placed in pairs, that 
is to say, two beams are placed side by Bide so 
that their fknges touch, each pair being 3 feet 
5 inches apart from center to center. See 
Fig. 9. 

Between the beams are placed the turned 
brick arches, 8 inches thick. The whole is 
then covered, to a depth of 4 inches above the 
tops of the beams and arches, with concrete, 
composed of one part Ulster county hydraulic 
cement and two parts sand and gravel, or stone, 
broken so as to pass every way through a two 
inch ring ; over this is placed a coating of thiee- 
ply roofing felt and cement, and then the earth 
and paving. 

Tbe main central tunnel is lighted and venti- 
lated through openings, twenty feet wide and 
one hundred and fifty feet long, plased one in 
each block. 

We mentioned that the roof beams varied in 
length from sixteen totwenty-five and twenty- 
seven feet. The reason for this variation will 
now be quite apparent. The six teen feet baaais 
are used to span the small or side tunnels, which have a 
width at top of 14 feet 3 inches ; the twenty-seven feet 
beams span the large central tunnel, whose breadth at topis 
twenty five f jet, while the twenty five feet beams are used 
where the openings occur in the large tunnel, one end resting 



apart, two feet three inches high, twenty-five feet long, 
bound to the roof beams by bolts, and anchored in the brick 
wall. Immediately beneath these openings there occur, in 
the brick walla which separate the central from the two side 
tunnels, a series of arched openings, which give light and 
ventilation to the small side tunnels (ase Fig. 9). Tb.838 
openings in the brick walls are placed all along the upper 




FIG. 9.— THE UNDERGROUND RAILWAY, NEW YORK CIT if .—LONGITUDINAL SECTIONAL 
ELEVATION OF THE BEAM TUNNELS.— 59th TO 76th STREETS. 
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FIG. 10.— THE UNDERC ROUND RAILWAY, NEW YORK CITY.— 
JOINTS AND COUPLINGS OF THE IRON BEAMS. 



part of the wall for the entire length of the central opening, 
and sre four by eight feet. 

■ !♦»-«■ ~ 

TUe Temperature of tbe Son. 

M. Violle considers that the emissive power of the sun 
at a given point on its surface will be the relation between 
tbe intensity of the radiation emitted at such point and the 
intensity of radiation which a body, having an emissive 
power equal to unity and carried to the temperature of the 
sun at the considered point would possess. So that he de- 
fines the true temperature of the sun as the. temperature 
which a body of the same apparent diameter as the sun 
should possess in order that this body having an emissive 
power equal to the average of the solar surface, may emit.in 
the same period, the same quantity of heat as the sun. 
From experiments made at different altitudes, M. Violle de 
termines the intensity of tbe solar radiation,as weakened by 
passage through the atmosphere, and finds, for the effective 
temperature of the sun, 2,822° Fah. 

Investigations conducted with an actinometer by the dy- 
namic method lead, the investigator to conclude that steel, as 
it emerges from a Siemens Martin furnace, has a tempera- 
ture of 2,732° Fah. If it be admitted that the average emis- 
sive power of the sen is sensibly equal to that of steel in a 
state of fusion, determined under like conditions, it appears 
that the mean true temperature of the solar surface is about 

3,632° Fah. 

■ m m 

The Patent Office has granted a patent for a dummy, for 
dry goods merchants, to enable them to make a large show 
on a small stock. It consists of a block of wood, neatly done 
up in a cover of c!otb, labeled and ribboned to represent, in 
exterior appearance, a full package of real goodg. 



is over, and that the — possibly mythical — homely habits of 
the ancient settlers must be revived before there is again 
health in the land. These lessons are received with very 
different feelings in various parts of the country. Boston 
and Providence may perhaps abase themselves in private (for 
no man has seen them performing that operation coram po- 
pulo), but gay New York and the great West maintain a 
hopeful, not to say defiant, attitude. Better 
times must come. Things will get "fixed" 
at last; and if ruin has been ; incurred, the 
boundless resources of a great country will 
help everybody to begin over Bgain. 

Thia hopeful spirit is not without some ad- 
mixture of solid truth. A lapse of twelve 
months has brought about a notable change 
in the feeling of financial circles in New 
Tork. To a less extent this reactionary spi- 
rit has made itself felt in other great specu- 
lative centers, such as Chicago, St. Louis, and 
Boston. Especially in the direction of rail- 
road securities has renewed confidence been 
manifested. Shares long neglected have re- 
cently met ready purchasers, and there exists 
that general disposition to invest which is an 
infallible sign of the revival of business. 
Under the influence of the late panic, rail- 
way property — the teterrima causa of the 
crash of last autumn — suffered most severely ; 
but recent advices show that things were not 
so bad as they seemed. Stocks have ad- 
vanced, and chances are in favor of greater 
activity and heavier investments than have 
been known for a long time past. 

This revival of railway enterprise is not 
without significance to the iron trade, both of 
England and of the United States, which lat- 
ter country has, within the last few years, 
immensely advanced in the production of 



The Americans have a splendid " forest primeval," but 
the blast furnace is a great devourer, and will thin the sur- 
rounding country in an alarmingly short space of time. 
Pojsibly improved railway communication will more than 
keep pace with the rapid destruction of timber, but the sig- 
nificant fact yet remains that, out of 630 furnaces in blast 
in 1873, 265 were supplied with charcoal. No charcoal 
emelting of iron can be loog lived ; and it is, therefore, clear 
that, unless increased railway communication be provided, a 
certain section of the iron industry of the United States will 
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FIG. 11.— THE UNDERGROUND BAIL WAY, NEW YORK CITY.-, 
JOINTS AND COUPLINGS OF THE IRON BEAMS. 
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be soon " played out." Vigorous efforts will undoubtedly 
be made to put other iron producing centers on a level with 
Pittsburgh, by improving the communication between coal 
and iron regions ; but the truth will always remain constant, 
that.however rich iron ore may be,it will not pay to carry it 
too far. 

For a long while the American makers had a heavy uphill 
journey, as, although they were protected by an enormous 
tariff, and were supplied with a huge home demand, English 
makers of railway material swept the market. An unpre- 
cedented advance in the price of English coal, and conse- 
quently of iron, during the last threeyears,deprived English 
makers for a while of their advantage, and, despite dear 
labor, the American ironworks rose last year to a high pitch 
of prosperity. The delicate conditions of business in the 
United States failed, however, last autumn to withstand 
the tension of the financial world, and the American iron 
and steel trade suffered a paralysis which it communicated 
in no small degree to the trade of Great Britain. With a 
keen eye to the wants of the future, the American makers 
apparently foresaw that the wants of the railway world 
would be confined to Bessemer steel, and have made great 
efforts to compete — under the aegis of their duties — with Eng 
lish makers in the production of this important metal. So 
long as exaggerated prices for fuel and labor prevailed in 
England, a chance of success remained ; but so soon as the 
period of inflation in England ceaaed, it at once became 
evident that steel rails were wanted for America. Barrow- 
in-Furness is likely to prove for some time a hard nut to 
crack for all her competitors in Bessemer steel, be the same 
English or Welsh, Belgian, French, or American. She has 
the precise kind of ore required under her feet, and in this 
particular possesses an undoubted advantage over American 
rivals. That a country may escape ridiculous smallness by 
being inconveniently large, is proved by the significant fact 
that Algerian and Bilbao ores cost at, the furnace in America 
$20 per tun, when they may be bought at Barrow or at Car- 
diff for $6.25. Without "magnificent distances ", the su- 
perb supplies of iron ore in "the Ssates" would be speedily 
utilized ; but until increased and cheaper railway communi- 
cation has brought her coal andiron closer together, America 
will need all her unquestionable energy and ingenuity to 
compete with England in the world of iron. — Iron . 
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Universal Joints In Screw Shafts. 

To the Editor of the Scientific American: 

I have lately noticed in your valuable paper a number of 
references to the use of Hooke'B universal joint in a screw 
shaft, but I have seen nothing resembling an invention of 
my own in that direction, and I would like to call your at- 
tention to it. The engraving, I think, explains itself, and it 




is designed to facilitate the handling of small boats, like 
launches intended for torpedo work. 

The propeller and that portion of the shaft beyond the 
universal joint is hung in a composition frame, which takes 
the place of the ordinary'rudder. A line passing through the 
axis of motion of the pintles and gudgeons would also pass 
through the center of theball of the universal joint ; and by 
means of the frame, the propeller is thrown to the right and 
left in steering. My invention has been applied to one of 
our torpedo launches, and has been in operation for several 
months. The speed of the boat is exactly the same as it 
was with the same propeller fitted in the ordinary way ; 
while the rapidity with which she can turn to starboard or 
port is very much increased, the diameter of her circle be- 
ing much decreased. The rudder framehead is fitted with 
an arc which gears into a rack on the side of a cylinder 
moving athwart the stern of the boat, so that she can be 
steered by steam or compressed air. An ordinary wheel is, 
however, fitted, which answers every purpose in a small 
launch, as it requires very little force to throw the propeller 
from one side to the other. 

I have no patent on my invention ; and perhaps, if you 
print my sketch, some one may get an idea from it. 

F. M. Babbeb, Lieutenant TJ. S. N. 

Torpedo Station, Newport, E. I. 



size), one small drilling lathe of 4 feet bed, one drop ham- 
mer (hammer weighs 300 pounds), one blower, one grinding 
machine for grinding rolls, etc., beside a grindstone and an 
emery wheel. These tools are in my own shop. I run a 
quarter- turn 4 inch belt into the next building, and drive 32 
feet of If inches shafting, and one large iron blacksmith's 
or boiler maker's punch and shears combined, and one me- 
dium-sized upright drill. I also take another quarter-turn 
4. inch belt from my shaft, and (by three countershafts and 
pulleys) reach the second story of the second building, and 
go thence up into the third story of the same, and there 
drive 54 feet of one inch shafting, and 30 sewing machines 
running upon heavy cotton goods. I also take from my 
main line in my shop a rope belt of 1£ inches diameter, and 
drive (in the third store adjoining me on another side, 56 
feet distance between shafts) some coffee-roasting and spice 
mills. 

My boiler is of locomotive style, with a 26 inch shell, 6 feet 
long, with twenty- nine 2£ inch flues ; the fire box or grate 
surface is 22 x 28, with a smoke stack 40 feet high and 
10 inches in diameter, with a damper. I use no blower; I 
burn coke and bituminous screenings mixed (about 2 barrels 
per day). I evaporate about 20 gallons of water per hour, 
introducing it into the boiler, through a heater of my own 
construction, at about 206° Fab. 



Small Steam Engines. 

To the Editor of the Scientific American : 

Several of your correspondents having written somewhat 
upon the performance of small engines, I would like them 
to see what I am doing. 

My engine cylinder is 4 inches by 10 inches stroke, and 
runs at 120 revolutions per minute ; it has a common D valve, 
and cuts off at f of the stroke ; it baa a boiler pressure of 60 
or 70 pounds. With this engine I run my machine shop, 
which has 52 feet of If inch shafting, running at 200 revolu- 
tions, driving two engine lathes of 8 and 6 feet bed respec- 
tively, one planer of 6 feet bed, one upright drill (medium 




A, heater of sheet iron ; B B, two sheet iron pans ;C C, points 
where the pans are turned up a little, and small holes drilled 
through ; D, pipe where steam escapes , E, overflow pipe ; F, 
pipe by which hot water is taken to pump ; G, cold water 
pipe from tank; H, exhaust pipe from engine. 

You will see that I introduce the exhaust steam and cold 
water at a point as near to each other as possible, and that 
both steam and water travel together over the two pans to 
their exit/the water falling down upon each pan successive- 
ly, and through little holes drilled in the ends of the pans 
for that purpose, in order to expose as much of the surface 
of the water to the action of the steam as possible, until it 
reaches a little well in the bottom of the heater, whence I 
convey it to the pump. I admit only just enough water to 
this heater to keep my boiler supplied. 

If any of your readers are doing more work with less en- 
gine, I would like to hear from them. O. B. FENNER. 

San Francisco, Cal. 

* l|n 

Cribbing In Horses. 

To the Editor of the Scientific American: 

The letter upon cribbing in horseB, from D. Cook.Elmira 
O., is calculated to do a great deal of harm, without any ad- 
vantage arising therefrom. 

He says that the habit is caused by some foreign substance 
being pressed between the teeth, or by the front teeth grow, 
ing too close together, thus causing pain. If this were the 
caBe, I ask him : Why a great many horses, duriDg the act 
of cribbiBg, always apply the under jaw, instead of the teeth, 
to the manger V His treatment for the same, which no doubt 
he offers as an entirely new idea,-has been known to horse- 
men for years, but is seldom practised by them. 

Instead of crib-biting or wind-sucking being caused by 
pain in the teeth, it is due to a derangement of the stomach. 

Filing the incisor teeth apart, in the place of relieving 
pain, very often produces it ; and therefore, whenever it is 
successful in preventing the animals from indulging in the 
habit — which is but seldom — it is on account of the soreness 
of the teeth occasioned by the operation. 

To enable a horse to swallow wind, it is necessary for the 
muscles of the neck to contract, and the only object in ap- 
plying the teeth or jaw to the post or manger is to afford a 
fulcrum for these muscles to act from, J. C. Higgins. 

Millstone, N. J. 



giving to the world, through your columns, the method and 
result of his practice, which is truly remarkable. 

East New York, L, I. Machinist. 

[The above is only one out of many scores of letters which 
we receive, constantly testifying to the value of the articles 
on " Practiced Mechanism." — Eds, 



A New Friction Brake. 

To the Editor of the Scientific American : 

In your issue of October 31, 1874, is an illustration and 
description of a simple friction brake for testing the power 
of small engines. Having given some attention to the vari- 
ous kinds of dynamometers for such purposes, I submit for 
your inspection a modification of a brake somewhat similar 
The difference between this brake and that referred to con- 
sists in the weights of my brake being suspended from a 
center line horizontally through the shaft. It does not re- 
quire the piston in oil which forms a part of your brake ; and 
instead of two wooden blockc, I use a metal ring in two 
pieceB or sections, each piece being less than the half circle 
and lined with wood, leaving an opening between the pieces, 
and turned on a face plate to the exact diameter of the pul- 
ley. Each half ring is provided with a flange, to which the 
arms are bolted, and which meet in a point at a certaiu dis- 
tance from the center of the pulley, and form the lever by 
which the power is measured. There is also a box partly filled 
with scraps to act as a counterbalance, which.with a common 
scale and weights, completes the appara'us. As a matter of 
convenience, in using the brake, a temporary post with two 
pins is used for securing the lever in an approximately hori- 
zontal position, which tends to simplify the operation. 

A is the shaft, revolving at seventy revolutions per minute ; 
B, a pulley fastened on the same, the diameter of which is 
immaterial, but should neither be very small nor very large ; 
C C, two wooden arms which form the lever ; D D, two 
pieces of a metal ring, each piece being less than the half 
circle ; F, a scale whereon weights are placed in making a 
test ; G, a box with scrap which counterbalances the lever 
C C, and scale, F, when hanging loosely on the pulley ; H, a 
temporary post, with two pins, a and b, for securing the lever 
in nearly a horizontal position. The weight of the lever, 
with rings, scale, and counterbalance, is 300 pounds, when 
the said lever is perfectly level and loose on the pulley. The 
length of lever from center of shaft, A, to point, E, ie 5 feet. 

First find the friction caused by the lever and counter- 
balance when loose upon the pulley. The coefficient of fric- 
tion with wood or cast iron, lubricated, is 21 ; 300 X "21 = 63 
pounds. 

Tighten up the brake until the speed of the shaft, A, falls 
a revolution below its usual speed ; slack the brake until the 
speed comes close up to the full number of revolutions ; place 
weights on the scale, F, adding thereto until the lever, C C, 
falls down to a perfectly horizontal position. This accom- 
p lished, take the number of pounds weight on the scale, F 




Forming and Tempering Taps. 

To the Editor of the Scientific American : 

I find that T. I. B.'s tap, a quarter inch in diameter, which 
has tapped " over two hundred thousand hot forged nuts," 
was made according to the instructions given by Mr. Rose in 
his valuable practical essays. It was forged to as near its 
finished size as possible, so that it would true up. It was 
passed through a hardened steel gage. It had three half 
round grooves, the only clearance being to ease off the tops 
of the threads. It was heated to a cherry red, " red without 
being hot enough to scale," then dipped endways, and the 
shank made the softest and tempered on a piece of iron, as 
given in " Practical Mechanism" for dies. All these opera 
tions are precisely those recommended by Mr. Rose : and it 
is curious that it broke from being applied to a hole that waB 
too small, giving it, as Mr. Rose puts it, " more duty than it 
should be required to perform." 

As a mechanic, I agree with T. I. B. as to his method of 
making and of sharpening a taper tap, and thank him for 



and multiply this by the circumference of the circle in feet 
of which the lever, C C, is the radius, measured on the hori- 
zontal line, and by the number of revolutions of the shaft, 
A, per minute ; this will give the number of foot pounds (or 
the number of pounds raised one foot high in one minute), 
to which product add the friction of the lever as previously 
found, and divide the whole by the standard horse power, 
33,000 lbs. raised one foot per minute, which will give the 
horse power transmitted by the shaft, A, which shaft may 
be either that of a small ;?team engine or a countershaft in 
a factory or mill. 

Example : A lever is 5 feet long ; this gives a circumference 
of a circle described from the center, A, through the point 
at E, 31 '4 feet. Weight in scale when lever is level, 75 05 
pound s ; speed of shaft, 70 revolutions per minute ; 31 '4 X 70 
=2,198 feet per minute; 2,198X75'05 = 164,959, and 164,959 
+ 63 = 165,022, and 165,022-r-33,000=5 horse power trans- 
mitted by the shaft, A. 

I consider this apparatus better adapted for the purpose of 
testing power than the one referred to in your journal. The 
friction brake in this apparatus is more rigidly secured, and 
will not cause the end of the lever to vibrate when testing, 
eo that it will come to the desired position more readily than 
that with the two blocks and long bolts, which latter will 
cause vibration of the lever. Secondly, the center line is the 
proper line to hang the weights on. Thirdly, the piston in oil 
will affect to a certain extent the accuracy of the test. 

Toronto, Canada. William Gili» 



Wear of Grindstones. 

To the Editor of the Scientific American : 

W. Kapp's idea, on page 228 of your current volume, for 
arranging grindstone spindles to prevent the uneven wear of 
the stone, is good. But the difficulty is not wholly removed 
by his plan, as the greatest cause of uneven w»ar is attribu- 
table to the stone being s»fter on the lower side, caused by 
the drip or by standing in the water. A good idea is to re- 
move the crank, and this may apply advantageously to his 
plan. C. C. Blakemore. 

Washington C. H., Ohio. 
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THE NATIONAL ACADEMY OF SCIENCE. 
The second session of this body (the first meeting was 
held, it will be remembered, at Washington, during the 
spring) met on November 3, at Philadelphia. The attend- 
ance has been large, and includes the names of many of the 
most distinguished scientists and scholars in the country. 
We give below brief abstracts of the papers read. 

CAUSE OF SUDDEN COLD WEATHER. 

Professor Elias Loomis has made careful studies of the 
weather maps of 1872-3, with a view to the discovery of laws 
governing the relation between the direction and velocity of 
the wind and barometric pressure. In the center of an area 
of low barometer, a strong upward movement has been ob- 
served, and it now appears certain that a downward move- 
ment prevails over areas of high barometer. The resalt of 
this downward flow must be a considerable fall of the ther- 
mometer. These considerations appear to prove that the 
extremely low temperatures which occur at irregular in- 
tervals in every month.and particularly in the winter months, 
are due mainly to the descent of cold air in the neighbor- 
hood, and Chat this descent of air results from the outward 
movement which generally takes place from the center of an 
area of high barometer. In summer, during a thunder- 
storm, tue temperature often falls 10° in a few minutes, but 
observations show that there was no current of air from the 
north. These sudden gusts of cold must descend from the 
higher atmospheric regions. 

In the discussion which followed the reading of this paper, 
Professor Joseph Henry suggested the possibility of currents 
from tha north in the upper atmospheric regions bring- 
ing down the cold air, which is afterward precipitated on 
the earth's surface in the are*s of high barometer where the 
outward motion of the wind is observed. 

Professor Packard detailed some observations on the spe- 
cific gravity of water in the Gulf of Maine, and stated that 
the bottom water is considerably denser than the surface. 
The average .specific gravity of bottom water is slightly less 
than that of surface water ; yet, from 50 to 800 fathoms, the 
specific gravity increases with the depth, from 1-0272 to 
1-0277. 

Professor Sterry Hunt delivered an extemporaneous ad- 
dress on the 

DECAY OF CRYSTALINE ROCK. 

In Western Connecticut, the brown hematite iron ores of 
Salisbury and Kent are associated with what is locally called 
fuller's earth, but consists, according to Shepard, of nearly 
vertical strata of crystaline formation decayed in place. 

From a comparison of the masses of iron ore thus found 
with the similar masses observed in the decayed crystaline 
rocks of the Blue Ridge, which were recognized as the re 
suits of the alteration of beds and lodes of iron pyrites, and 
in some cases of beds of spathic iron ore, found in these 
rocks where the decay has not reached them, professor 
Hunt argued that such had been the source of much of the 
hematite ore found along the great Appalachian Valley. 

The iron oxide in these and similar decayed rocks had, by 
its solution, furnished the whole of the iron ore which, in 
various forms, is interstratified in our palaeozoic rocks at 
different horizons. From these decayed strata had also 
come the materials for all the clay rocks and sand rocks of 
various ages. 

RELICS OF AN ANCIENT RACE. 

Dr. F. V. Hayden mentioned his discoveries of ruined 
cities in the canons leading to the Colorado river. He said 
that there ones existed, in what are now the arid plains and 
savage gorges of Southeastern Colorado,a race so far civilized 
that they built large cities, constructing their houses of well 
hewn blocks of stone, with timber floors, well formed win- 
dows and doorways, and smoothly plastered walls, and that 
they possessed the art of making glazed pottery. 

Professor Henry produced a eulogy upon 

JOSEPH SAXTON, 

the inventor of the magneto-electric machine, who died 
October 26, 1873. Mr. Saxton also invented the locomotive 
differential pulley ; an apparatus for measuring the velocity 
of vessels ; and a metal ruling machine, a contrivance for 
tracing lines on metal or glass at a minute distance from 
each other. Mr. Saxton returned to this city in 1837, and 
during his connection with the United States Mint con- 
structed the large standardbalances still used in the annual 
inspection of the assays and the verification of the standard 
weights for all the Government assay and coining offices of 
the United States. Mr. Saxton's inventive powers were exer- 
cised rather for the pleasure their employment gave him than 
for any gain to himself. Others reaped the profit from many 
of his most valuable inventions. He rarely sought to bring 
into use his devices and discoveries. Among a great many 
valuable inventions, for which he never received proper 
credit or any pecuniary return/was that of metallic cartridges. 
Professor Packard described the indications of the ner- 
vous system of the limulus (king crab) which he succeeded 
in discovering in a fine transverse section of an embryo in 
an early stage of development. He also mentioned a 
bright red gland in the crab, hitherto undescribed, which.he 
thinks, is renal in Nature, and homologous with the green 
glands of normal Crustacea. 

MEASURING MINUTE CHANGES IN ATMOSPHERIC PRESSURE. 

Prof essor Mayer described a machine accurately measur- 
ing the most minute variations in the pressure of the at- 
mosphere—changes bo slight as not to affect the barometer. 
A hollow metallic vessel, with unyielding walls containing 
air, has adapted to it an open glass tube. In this tube is a 
short liquid column. The glass tube is in a horizontal po- 
sitiom The vessel is surrounded with melting ice, which 



keeps the air in the vessel at a constant temperature. In 
this condition the liquid in the tube remains stationary, if 
the pressure of the air outside the apparatus remains con- 
stant ; but any increase of pressure in the atmosphere will 
cause the liquid in the horizontal glass tube to move toward 
the vessel. The contrary motion takes place when the at- 
mospheric pressure diminishes. These motions of the liquid 
column are registered continuously by photography. A 
standard mercurial barometer is observed at stated times, so 
that the values of the motions of the liquid column can be 
determined. This apparatus, if placed at certain important 
stations of the United Slates Signal Service, would be of 
good use in studying the variations in atmospheric tem- 
perature in connection with the development and progress 
of storms. 

Professor Mayer spoke afterward of the change in dimen- 
sions of solid and hollow iron cylinders on their magnetiza- 
tion, and described experiments made on solid and hollow 
cylinders of iron three feet in length and five or six inches in 
diameter. He found that solid cylinders elongate on being 
magnetized, but at the same time so contract in their trans- 
verse dimension that the volume of the cylinder remains 
constant. In the case of hollow cylinders, however, it was 
found that their interior capacity increased on their mag- 
netization. 

Professor Henry replied briefly to the criticisms upon our 
lighthouse service, which appeared in the recent report of 
Major Elliott, an abstract of which has appeared in these 
columns. He said that lard oil made a brighter light in large 
lamps than kerosene ;and that as most lighthouse keepers were 
appointed by politicians, they were ignorant of their busi- 
ness, and could not be trusted with gas generating appara- 
tus. There was often trouble in teaching them to manage 
the simple steam boilers used with fog whistles and sirens. 
An electrical light had been proposed insteadof oil, but such 
light was deficient in the red ray. No light was strong 
enough to penetrate fog. A mile of cloud shut out the 
sun's rays, and we could not hope to get a light superior to 
the sun. 

Professor Silliman described a method for the 

REMOVAL OF AMMONIA FROM ILLUMINATING GAS, 

and obtaining it in the form of a dry salt,adapted to the uses 
of agriculture. When nitric acid salt cake, a by-product of 
acid works and of small value, ground to powder, was placed 
in an apparatus similar to that used for lime purification, 
all the ammoniacal compounds were completely removed 
from the crude gas, while the salt was enriched by 
about 13 per cent of sulphate of ammonia, or 3} per cent 
actual salt. It appeared on investigation that all the cyano- 
gen compounds had been decomposed by the salts of iron in 
the nitric acid salt cake.derived f rom the action of the acid on 
the iron retorts.and excited a ferro- and ferri-cyanide of iron 
action in the mass, staining it distinctly. 

The so-called commercial superphosphate of lime also ef- 
fectually withdraws every trace of ammonia from gas. An 
acid salt of this sort is found in ammonia, which yields 
a soluble monobasic calcic phosphate of 6 76 per cent of phos- 
phoric acid; when saturated with ammonia composed from 
gas, it yields 6 11 per cent of salts. 

The ammonia may be completely withdrawn from coal gas 
in its crude state by acid salts, and presented in a dry and 
manageable form, without further labor or expense in solu- 
tion, crystalization, or manufacture ; and also it is easily 
deprived of the poisonous effects of cyanogen compounds by a 
proper use of salts of iron. Analytical chemists will be glad 
to know that.by using either sodic or potassic bisulphate in a 
U tube, it is quite easy to withdraw ammonia from a gase- 
ous mixture containing ammoniacal compounds, and to ob- 
tain it in a condition to be weighed. 

Professor W. B. Rogers, on 

NEWPORT CONGLOMERATE, 

said that there is nothing in the structure calling for fur- 
ther agency than the ordinary transporting and wearing 
actions under which such products have generally been accu- 
mulated. 
Professor Rogers described a 

SIMPLE METHOD OF GENERATING POSITIVE ELECTRICITY 

wherever a steam boiler exists in the building. 

He attached a pipe to an ordinary boiler used for heating 
purposes, and carried it through the window to the outer air. 
To the end of the pipe where the steam escaped he attached 
what are known as Faraday's nozzles — 15 of them — with 
applewood apertures. In front of these nozzles he sus- 
pended, by a brass rod, a piece of brass foil, cut so as to pre- 
sent a bristle of points to the escaping steam. He had 
only to provide an insulating support for the rod, and carry 
a wire through a pane in the window to a long rod held by 
ribbon silk in the room where he desired to use the elec- 
tricity, to have a strong positive current. A tube inserted 
in the steam pipe, with a valve opening inwardly .admitted air 
sufficient to produce a uniform condensation of the steam. 

Professor Mayer's paper on the composite nature of elec- 
trical discharges, that of Professor Henry on the effect of 
wind on sound waves, and Dr. LeConte's address on the use 
of mineral poisons by farmers, we reserve for fuller consid- 
eration. 

The meeting adjourned on November 5. 



Character of Electric Discharges. 

A flash of the duration of iool nw °' a second is in- 
stantly recognized by the retina, but the effect on the eye 
lasts fully b of a second. The duration of the flashes re- 
cently examined by Professor A. M. Mayer, of the Stevens 
Institute, varied from 124 to 0-0416 of a second. An idea 
of the length of this last mentioned interval maybe obtained 
by recalling the fact that a rapid involuntary wink takes 
place in nearly the same time. That the Ley den jar dis- 
charge is multiple was discovered by Professor Henry, and 
this has been subsequently confirmed by Cazin.Tedderson ,and 
Rood. Professor Mayer, however, has sought more definite 
results, and the object of his investigations has been a per- 
manent record of the character of the discharge, of its dura- 
tion, and of the intervals separating its constituent flashes 
and sparks. To this end he prepared disks of thin printing 
paper, blackened over burning camphor, and of a diameter 
of 58 inches. When one of these was revolved very rap- 
idly, it became quite flat by centrifugal action, and in this 
position the discharge between points or balls perforated it, 
leaving the required record. By presenting momentarily to 
the rotating disk the delicate point attached to a vibrating 
tuning fork, the number of vibrations per second of the fork 
was determined to the last degree of precision by means of a 
break-circuit clock^ which at each second sent a spark from 
an inductorium through the fork. The result was traces on 
the blackened disk ; and by tracing the axis of the sinuous 
line with a needle point, and then drawing radii through 
symmetrical intersections of the axis on the line, the disk was 
divided off into known fractions of time. These marks were 
then rendered permanent, the disk centered on a dividing 
circle, and the indications read by a low power microscope, 
determining with accuracy intervals and durations to one 
50,000th of a second. 

The results thus far obtained we summarize below, and 
we understand that others have been reached which the in- 
vestigator withholds until he has subjected them to more 
careful examination. 

The first discharge was between large inductorium points, 
39 inches apart, the striking distance of the coil being 17 7 
inches. Thirty-three clear round boles were made in the 
disk by a portion of the discharge lasting -^ of a second. 
The average interval between the perforations at the begin- 
ning was ij^-g of a second; then followed a period of quies- 
cence of y^Yo of a second, and then a shower of 30 minute 
sparks, lasting ^-J ¥ of a second. The average interval sepa- 
rating these was -5-5-5-5 °* a second. The second discbarge 
was between platinum points, 39 inches apart, ef a large 
inductorium, with a Leyden jar of square inches, connected 
with the terminals of the secondary coil. The discharge on 
its path around the disk dissipated 91 little circles of carbon, 
each perforated by from 1 to 4 holes. The discharge lasted 
0*124 second, and the intervals were -g-J-j of a second up to 
the tenth flash. For four fifths of the discharge they were 
separated by 3-5^ of a second, and at^the last by -j-oVir °f a 
second. 

We understand that Professor Mayer is examining the 
discharges of the frictional and Holtz machines, as well as of 
the Leyden jar and inductorium, bo that results of considera- 
ble scientific interest and importance may be expected. 



A New Source of Coal. — The English engineers sent by 
the Viceroy of Egypt to examine the carboniferous deposit 
of Dranesta have recently fo, yarded to England 300 tuns of 
the fuel to be experimented u| n. Dranesta is situated 108 
miles south of the city of Salon.c 1, in the midst of the moun- 
tains which extend to the southward of Mount Olympus. 



Rubber Thermometers. 

M. Kohlrausch, having several times noticed that glass 
flasks, closed by stoppers of hard rubber, burst, concluded 
that this subBtance must be very dilatable. This hypothe- 
sis was fully verified by experiment, for the expansion of 
this body was found to be about three times that of zinc. 
From his measures, the coefficient of dilatation for 1" be- 
tween 16 7° and 25 -3° = 0-0000770, and between 25-3° and 
35 -4° = 0-0000842. Thus, not only has hard rubber a very 
great coefficient of dilatation, but the latter increases very 
rapidly with the temperature. 

This remarkable property can be applied to the construc- 
tion of very delicate thermometers. Thus, with a small in- 
strument, consisting of two strips of rubber and ivory, 8 
inches long, glued together and fastened at one end, we ob- 
tain, at the other extremity, a considerable movement for a 
change of temperature of one degree. The coefficient of 
hard rubber is equal, at zero, to that of mercury ; above, it 
is greater. We can, then, as a curiosity, construct a mer- 
cury thermometer with a reservoir of this Bubstance, whose 
changes will be the opposite of those of a common ther- 
mometer, and which will fall with an increase of tempera- 
ture. 



The Pennsylvania Hallway Company's Figures. 

The Pennsylvania Railway Company owns about 16,000 
eight-wheeled freight cars, valued at $512 each; 1,800 four- 
wheeled freight cars, worth $170 each ; 521 passenger cars 
of all grades, worth $3,550 each, and 879 locomotive engines, 
worth $11,000 each. Total valuation of the rolling stock, 
twenty millions of dollars. The length of the company's 
tracks, or those controlled by the company, is 5,934 miles. 



Muscarine is a new alkaloid obtained from poisonous 
mushrooms, and especially from the agaricus muscarius. 
Dr. Provost, of Geneva, has shown that, when muscarine is 
injected into the veins of an animal, the heart is arrested in 
its diastole. The action of this poison ia so much the more 
remarkable, since in such a case the heart is not dead, nor 
even paralyzed, and its contractions can be aroused after 
several hours' silence. 



According to Kepesy, the surgeon to the Austrian Polar 
Expedition, chocolate, as a beverage, proved most valuable 
of all ; the preserved meat and vegetables in tins being also 
of the greatest service in sustaining the strength and spirits 
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IMPROVED FINKING IKON. 

This is an ingenious and handy substitute for the old 
fashioned pinking iron, or one under which the cloth is usu- 
ally laid and the cutting done by pounding on the end of 
the tool with a hammer. 

The present invention is nothing more 
than two cutting Hades, of any desired form, 
attached to levers which are jointed like pin- 
cers and are operated like scissors. The up- 
per blade does the cutting, and the lower 
one is made to correspond to it in shape, hav 
ing its edge made, however, by beveling one 
side only. Both are so constructed that, 
when the jaws are closed, the edge of the 
upper blade sinks slightly below 1 the sur- 
face of the lower tool and just back of the 
same, so that at each strcke the beveled parts 
of the blades bear against each other, and 
the cutting edge strikes against nothing but 
the fabric. 

Of course the dies or blades are varied in 
form for different patterns, but it is con- 
sidered cheaper to have an entirely separate 
instrument for every pattern instead of pro- 
viding detachable blades. 

Patented September 1,1874. For further 
particulars regarding sale of State rights, 
etc, address the inventors, Mrs. Eliza P. Welch, Groton, 
Caledonia county, Vt. 

BIDDLE'S HYDRAULIC JACK. 
For forcing crossheads out of piston rods, bolts from en- 
gine frames and cylinders, crank pins out of locomotive dri- 
ving wheels, and for perfor Jaing similar work in which it is 
necessary to employ a tool of large power in a small space, 
the invention herewith illustrated Till, it is claimed, prove 
excellently adapted. It is a novel form of hydraulic jack, 
consisting of a long tube, A, Fig. 2, in which works a pis- 
ton, B. The latter is provided with suitable packing flanged 



pellent force assumed by Mr. Millet, will sink to the bot- 
tom of the lad le at once. With an iron rod y ou can feel the 
ball at the bottom of the ladle and roll it about. But, after 
twenty or thirty seconds, the ball will slowly rise to the 
surface of the bath and remain there. It is thus evident 
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at the circumference, for expanding and closing tightly the 
more the pressure is increased, and is connected by a uni- 
versal or similar joint to its screw bolt. The screw nut, C, 
is affixed at the end of the tube, A, and through it the bolt 
passes, terminating in a square end, to which the ratchet 
wrench is applied. 

The liquid in tubp, A, is forced by the advancing piston 
into the ram tube through a small connecting channel and 
against the lower end of ram, D, which is packed in the same 
way as the screw piston. Tlie effect is to push the ram out- 
ward, and so to apply power to whatever may be in cntact 
therewith. It will be seen from the exterior view, Fig. 1, 
that the device is quite compact, and it can be made of any 
size. It will doubtless prove a very useful implement for 
work in spaces too small for the employment of common 
tools. 

Patented through the Scientific American Patent Agency, 
August 25, 1874; caveat also filed in Canada. For particu- 
lars regarding sale of rights and other information, address 
the inventor, Mr. Edward Biddle, Carlin, E:ko county, Ne- 
vada. 

' — ■ i#> ^> — — — 

Solid Metal Floating on Melted Tletal. 

It has been alleged that a cast iron cannon ball will float 
on molten cast iron, and Mr. R. Mallet, in a paper before the 
Boyal Society, on the fusion of metals, explained the fact 
that some metals, when solid, float on a melted bath of the 
same metal, by the assumption of a "repellent force." Be- 
fore definitely adopting this rather mysterious explanation, 
Mr. Adolf Schmidt advises all who are yet in doubt in re- 
gard to this subj act to make the following experiment: 

" Have a solid ball of cast iron, of 1^ to 2 inches diameter, 
cast and filed off pretty smoothly. Have a ladle or vessel, of 
at least | cubic foot capacity, filled with molten cast iron. 
If then you lay the cold cast iron ball on the surface of the 
molten iron, you will find that the ball, In spite of the re- 



WELCH'S PINKING IRON. 

that-cas^iron at ordinary temperatures is both heavier and 
denser than molten iron ; but that, as its temperature rises, 
the solid iron expands, and becomes lighter and finally floats 
on the molten iron. The latter fact shows simply that solid 
iron, when at a high temperature, approaching its melting 
point, is less dense and lighter than molten iron, which fact 
again implies that molten iron must undergo a rapid expan- 
sion in the moment of its solidification. The extent of this 
expansion is, however, less than that of the subsequent con 
traction in cooling, so that the cold iron is again denser than 
the molten iron. 

The error of Mr. Mallet and of many preceding observers 
■ Janeists in this: Their observation, that the solid metal 
floats on the molten metal.refers to the former when heated, 
while their determinations of specific gravity of the solid 
metal are made with the metal, when cold. But my experi- 
ment, as above described, shows that this cold metal, which 
has the highest specific gravity, does not float, and the 
heated metal which does float has undoubtedly a smaller 
specific gravity. There is certainly nothing either incongru- 
ous or wonderful in all this, and nothing that would require 
or justify the assumption of a repellent force. None of Mr. 
Mallet's experiments prove anything against the temporary 
expansion of certain metals in the moment of solidification, 
and all the observations I made on this point in founderies 
verify it." 

The Study of Chemistry. 

We often hear it said, by way of excuse, that the study of 
chemistry is so dry, and the time rf quired so great that the 
student must begin young or not at all. Now this is simply 
nonsense; there is no branch of Science so interesting, and 
none more easily acquired. Three or four hours a week for 
a few months would so open the eyes and interest the under 
standing of any ordinary mortal that, without laying any 
claim to the prophetic mantle, we may safely assert that he 
who will make the trial shall have provided for life a source 
of pleasure for himself, and a power to interest and instruct 
his fellow men. — Western Photographic News. 



A NOVEL MILK CAN. 

Mr. Maiquis D. L Gaines, of Boonton, N. J., has recently 
invented an ingenious packing for the caps of milk cans, 
and also a novel arrangement of plug for binding the milk 
in the receptacle to prevent its churning during transporta 
tion. 

After the can is filled, the cap, A, made in two parts, as 
shown with the same slightly screwed together, is inserted 
in the neck of the vessel until the milk fills the plug hole, 
B. The thumbscrew, C, is then turned down, causing the 
upper plate of the cap to press upon a rubber ring, D (which 
fits in a rabbet of the lower plate), squeezing the same out- 




ward against the inner surface of the can, making a rigid 
airtight joint. The plug, E, is subsequently screwed down 
into the milk, forcing it into every interstice of the can, and 
so preventing its shaking about during carriage. Patented 
February 24, 1874. 

■ H i m — . ... 

Two thousand millions of doll- -s ($2 000,000,000), in round 
numbers, was the total existing debt of the United States on 
November 1, 1874, according to the report of the Secretary 
f the Treasury. The debt is being steadily reduced. 



Air Pressure In Wind Instruments. 

Dr. W. H. Stone, in a paper before the Physical Stc'ety 
of London, describes some experiments on the wind pres- 
sure in the human lungs during perfoimanca on wind instru- 
ments. About six feet of water or 13 lbs. pressure per 
square inch was the ordinary maximum 
when a small tube was inserted between the 
lips. When the lips were supported by a 
capped mouthpiece, as in brass instruments, 
a much greater preseurecould be sustained, 
and lip muscles invariably gave way long 
before the expiratory power of tbe tho- 
racic muscles was exhausted. The follow- 
ing pressures were sufficient to produce an 
average orchestral tone : The oboe requires 
an air pressure of from 5 to 10 ounces per 
square incb, the clarinet 8 to 14ounces, bas- 
soon 7 to 14 ounces, horn 2| to 5 ounces 
cornet 5 to 18 ounces, trum pet 7 to 18 ounces 
euphonium 1J to 23 ounces, bombardone 1J 
to 20 ounces. 

It will be noticed that the clarinet in this, 
as in some other respects, differs from its 
k'ndred instruments, and also that most of 
the pressures are small, not exceeding or 
indeed attaining the pressure of a fit of 
sneezing or of coughing. Thty are, there- 
fore, very unlikely to injurethe lungs, or to produce the em- 
physema erroneously attributed to them. 
m <♦» m 
Vanllllne. 
At a recent meeting of the Paris Academy of Sciences, Dr. 
W. A. Hofmann announced that his two students, MM Tie- 
mannand Haarmann, who had ob'ained vanilline (the aro- 
matic principle of the vanilla bean) from pine sap, propose 
to manufacture this substance on a large scale. The sap of 
a tree of medium hight gives vanillins to the value of $20, 
and the wood is not injured by the extraction of the sep . 
This will be the second vegetable product manufactured by 

purely chemical methods. 

t in. 

IMPROVED HATCHET. 
We illustrate a new hatchet which is provided with a claw 
attachment, by the aid of which nails can be withdrawn 
from the wood in a perfectly straight condition. To per- 
form this operation, the claw of the tool is placed nsar the 
head of the nail, while the handle is held perpendicularly. 




On pressing down on the latter, two dogs, A, pivoted, as 
shown, to the hatchet, enter the wood surface and thereby 
force the claw under the head of the nail. By further 
pressure the handle becomes a lerer with the fulcrum formed 
by the projecting piecp, B, so that the claw is carried straight 
upward, thus pulling tbe nail in that direction. 

Patented May 12, 1874. Mr. James A. Wisner, of East 
Saginaw, Mich., is tbe inventor. 

Watered Butter. 

In tbe course of some investigations by Professors Angell 
and Hehner, England, out of analyses of fifteen samples of 
batter which were determined by them, twelve of the sam- 
ples, which were undoubtedly good butter, contained 6 to 13 
per cent of water; the astonishing quantity of 42 3 per cent 
was found in one sample from Londoo.or an excess of about 
thirty-two per cent of water, for which Londoners pay from 
32 to 48 cents per pound. Another butter from the same 
place had 24 per c;nt,these high ratios being due to the fact 
that the butter had been treated with milk. On the other 
hand, a sample purchased in Ventnor was found to contain 
under 4 per cent of water, and according to the authors it 
contained 50 per cent of foreign fat. The authors also found 
that genuine butter ppread out on sheets of paper and ex- 
posed for a week to the air in the laboratory became, so far 
as the senses could judge, indistinguishable from tallow. 
With regard to the microscopic examination of butter, 
Messrs. Angell and Hehner think that Dr. Campbell Brown 
said too much when he declared that with polarizBd light it 
was the most reliable means of distinguishing pule butter 
from that containing other fats. 

* i»> * w 

If the heat which a human being gives off in twenty-four 
hours could, consistently with life, be retained witbin the 
body, its temperature would, at the end of that time, have 
I reached 185° Fah., a temperature above the point of coagu 
[lation of albumen, and high enough to cook the tissues. 
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THE LATE JOHN LAIED. 
One by one the founders of modern engineering science 
pass away. We chronicled the week before last(page 309 of 
our current volume) the death of Mr. John Laird, one of 
the originators and, for many years, the head of one of the 
largeet iron shipbuilding works in the world, and a promi- 
nent figure in the industrial arts at a time when iron vessels 
were merely matters of theory; and we publish herewith 
an excellent likeness of this well known man. Birkenhead, 
the scene of the labqrs and prosperity of the Laird family, 
lies on the left bank of the estuary of the Mersey, immedi- 
ately opposite Liverpool, and is renowned for its many im- 
portant industries and its magnificent inclosed docks, cut out 
of the solid rock, which there forms a surface stratum of 
immense thickness. In 1841, WiViam Laird, father of the 
lately deceased, commenced the shipbuilding and iron works, 
and lent his aid to establish many of the important steam- 
pihip lines which have their headquarters in Liverpool and 
Birkenhead. In the year 1829, John 
Laird constructed an iron ship, 
which theTe is goad reason to be- 
lieve was the firBt ever built. She 
was a 60 tun vessel, built for inland 
navigation; and although many dif- 
ficulties, owing to the novelty of 
the task, beset the builders, she was 
framed and plattd very similarly to 
the largest and best ocean steam- 
ships of the present day. In 1834, 
Mr. Laird built a paddle steamship 
for the late Q. B. Lamar, who re- 
cently died in this city; she was 
called the John Randolph, and the 
Practical Magazine asserts that she 
was the firt t iron vessel ever seen on 
American waters. She was shipped 
piecemeal from Liverpool, and set 
up on the Sa*vannab. River. 

In the limits of a newspaper ar- 
ticle, it is hardly possible to detail 
the development of the great indus- 
try of Birkenhead; suffice it to pay 
that the firm of John Laird & Co. 
have, to this date, possessed one of 
the largest establishments for the 
special purpose ever organized. Be- 
twern the years 1829 and 1873, they 
turned out 429 steamers, of 229,662 
tuns builders' measurement, driven 
by engines amounting to 39,790 
horse power. Half these engines 
were manufactured by Messrs. Laird 
& Co., as well as engines to the 
amount of 25,143 horse power, fit- 
ted in vessels constructed by other 
builders. 

Mr. John Laird's administration 
of these large operations is noticea- 
ble in many ways. He was, as early 
as the year 1839, and previously, 
urging the British Admiralty to 
build iron ships only; and his iron 
steamers of that date became re- 
nowned for speed and durability. 
He built a vessel of 446 tuns bur- 
then, which drew only two feet of 
water, and he obtained an advan- 
tage over many rivals by building, 
in three weeks, a gunboat foruee in 
the Russian war. The splendid fast 
steamers plying between Holyhead 
and Dublin are his work; and, in- 
deed, there is no quarter of the 
globe where his handiwork is not 
represented. The building of tie 

notorious Alabama, for a Liverpool firm of merchants who 
were the financial agents of the South during our late war, 
and ber depredations upon our commerce during the first 
few months of the rebellion (for which the English Govern- 
ment has already paid ovtr fifteen million dollars for dama- 
ges to our shipping), have given the Laird establishment 
great notoriety in this country. The Alabama was built af- 
ter Mr. John Laird's retirement from business. 

Toe works of this firm cover 20 acres of ground, and 
have held the chief position in Birkenhead since 1824. In 
1831, the population numbered only 2,569; it is now over 
70,000. Three thousand skilled artisans are employed by 
Laird &Co., and, to their credit may it be said, the firm 
have made many liberal arrangements for the moral and so- 
cial wellbeing of their employees. 

John Laird retired from business in 1861, when Birken- 
head became a Parliamentary borough, and was elected 
member for the town, retaining the seat to the day of his 
death. Since his withdrawal, the works have been carried 
on by his three sons. 

*m « in ... 

Several years since a spontaneous explosion took place 
in a rock quarry near Nicholasville, Ky. The Lexington 
Gazette says that recently these explosions have begun agairj, 
two very violent ones having occurred, rending the rock in 
ali directions and throwing up a vast amount of debris. The 
people of the neighborhood are very much exercised in re- 
ference to these unaccountable proceedings. The explo- 
sions are described as so violent that, if one should occur 
under a house.it would hoist it and its contents like a verita- 
ble torpedo. 



The Great Suspension Bridge between New York 
and Brooklyn. 

The engineers of the Brooklyn Bridge have prepared plans 
and specifications of the massive iron saddles upon which the 
cables are to rest, and bids for their construction will soon 
be called for. The saddles, four in number, will each have 
for a foundation a solid plate of iron, 16 feet long,8 feet wide, 
and 1} inches thick, The plates are to be provided with two 
flanges, which will be imbedded in the solid masonry of the 
tower. But in order to provide for the contraction and ex- 
pansion of the enormous mass of metal in the cables, forty- 
three iron rollers, 3} inches in diameter, will be inserted in 
a groove between the saddles and the saddle plates. The 
saddles will then be enabled to move backward and forward, 
and accommodate themselves to the strain of the cables, 
which is liable to differ in intensity according to changes of 
the temperature. Each saddle will weigh about 25,000 lbs., 
and will contain at its apex a rounded groove 19} inches wide, 



tian, Greek, and Roman civilizations expired, with their 
baths and divine maxims about ablutions and purifications, 
dirt reigned for a thousand years. Not a man or woman in 
Europe ever took a bath; hence the spotted plagues, the 
black deaths, the sweating sicknesses, the dancing manias, 
the mewing manias, and biting manias that ravaged the peo- 
ple, and cut off, in the middle ages, one fourth of the entire 
population. Religion came to the aid of dirt ; the more filthy 
a saint was, the more saintly he was considered. Some of 
the hermits never changed their clothes, and only combed 
their hair once a year. St. Anthony never washed his feet, 
and St. Thomas a Backet's under garments acquired an addi- 
tional sanctity from the vermin they contained. Nervous 
diseases, the reBult of superstition, were frequent, and often 
attributed to demons. 




THE LATE JOHN LAIRD. 

through which the cable will find an exit. Each cable will 

be composed of more than 6,000 wires, and will sustain 

nearly 1,000 tuns. The stay cables will bear a portion of 

the weight, and it is computed that the entire structure be 

twesn the spans will weigh about 5,000 tuns. It is predicted 

that the bridge will be completed in four years. 
■ ■•■ — ■ 
Car Brakes, 

A series of experiments were recently made by the Bal- 
timore and Ohio Railroad Company to test an improvement 
made by Mr. Loughiidge in car brakes. The object was to 
determine in what time and distance a single car cou'd be 
stopped at high speed in comparison with the old system 
where the hand brakeB are used, which was determined by 
drawing the coupling pin and separating two cars from the 
train. The results were that, when the pin was pulled and 
the brakeman signaled to apply the brakes, the car with the 
new system was stopped when running at a speed of forty- 
eight miles an hour within a distance of 550 feet, and within 
13J seconds time, while with the other car it required 1,255 
feet distance. Several stops were made,which showed great 
power and a remarkable uniformity of action in the new 
brake. Mr. Longhridge claims this as the shortest distance 
in which a car has ever been stopped with hand power, as 
some two hundred feet were required to fully apply the power 
with a biakeman, and that with this improvementthe effec- 
tiveness of the air brake will be proportionately increased. 

Mediaeval Superstition. 

The increased longevity of later times is less owing to im- 
proved therapeutics than improved hygiene. Dr, Lyon Play- 
I fair Bays, in a late paper read at Glasgow : When the Egyp- 



Tlie Cainacno Electro-Motor. 

Several scientific men, at Havana, have been appointed to 
examine the electromagnetic engine 
invented by J. S Camacho, and to re- 
port on its advantages for industrial 
purposes in general, and especially as 
motive power. So says the Revista 
de Teltgrafos. In Ihe Cimachoelec- 
tro-magtet each limb is formed of 
four hollow concentric iron cylin- 
ders, the inner one half an inch in 
thickness, and the three remaining 
one quarter inch. The interior di- 
ameters of the tubes are, respec- 
tively, 2, 3, 4, and 5 inches. Each 
of them is surrounded with a coil 
of copper wire, covered with cotton, 
and is one eighth inch in section, 
forming, on the three inrer tubes, 
two complete layers with 180 turns, 
and on the outer tube seven layers 
with 630 turns. 

The copper wire on each tube is 
coiled inthesame direction, passing 
at its ends across the armature of 
the magnet, and uniting them, 
therefore, in the natural order, so 
as to form a single conductor 
through which thecnrrentfromlhe 
battery may travel, magnetizing 
each tube, and endowing them all 
with magnetism of an equal nature. 
The length of the limbs of the mag- 
net is 8 inches, the weight 77 lbs., 
and that of thecopper wire 47 lbB. 
with a total length of 2,600 feet. 

Repeated experiments have shown 
that this magnet requires the cur 
rent produced by Beven bichromate 
of po'.assaelements,and its powerof 
attraction at a distance of one 
twelfth of an inch is more than 
1,250 lbs. An electro-magnet of 
the ordinary construction, of equal 
exterior diameter and placed in the 
same conditions, is only able to sup- 
port 25 lbs., a weight 50 times 
smaller. 

Repeated experiments of physi- 
cists, as eminent and well versed in 
electro-magnetism as De la Rive, 
have Bhown that the main diffi- 
culty which has opposed the in- 
dustrial application of the electro- 
magnetic force has been that hith- 
erto it has proved from 25 to 30 
times dearer than that of steam. IF, 
therefore, M. Camacho has succeed- 
ed in obtaining electro-magnets so 
powerful, the following proposition cannot be pronounced 
too venturesome: " The new electromagnets offer to indus- 
try a source of power much cheaper than animal labor, and 
capable of immediate application to urban railways. Tbe 
same power is further destined, at no remote epoch, to re- 
place advantageously that of stfam." 

The report is signed by D Francisco Clerch, Professor of 
Physics and Chemistry at the College of Guanabacoa ; D. En. 
de Aranlave, Inspector General of Telegraphs for Cuba; D. 
Antonio de Molina, Engineer in Chief on tbe staff of the 
roads, canals, and harbors, and of public works; and D. Al- 
berto de Castro, Civil Engineer. 

—-•♦.-. 

Bed Wall Paper Dangers. 

To the dangers due to the arsenic entering into the pig- 
ment used in staining green wall paper, must now be added 
others produced by coralline dye employed in the coloring of 
red hangings. It appears that the poisonous symptoms 
(extending to acute eruptions of the body, when under gar- 
ments thus dyed are worn, and to eye diseases in papered 
rooms) are owing not directly to the coralline, since recent 
experiments have proved the substance to be harmless, but 
to an arsenical mordant used to fix it. This last acts as a 
poison, both topically upon the skin, through contact with 
garments, and also by its dust and vapors, disengaged from 
the stuffs which it colors. 

Professor Schimper has discovered a fossil plant in 
protogine, a rock hitherto considered as of igneous origin 
and found in the form of erratic blocks in the sides of Mont 
B'anc. The plant is of aquatic nature, and hence the aque- 
ous origin of the rock is rendered probable. 
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THE FAIB, OF THE AMERICAN INSTITUTE. 
The closing days of the Fair have been marked by still 
greater throngs of visitors. Indeed, we doubt whether any 
previous exhibition during late years has met with so large 
a share of popular appreciation, and certainly none has more 
richly deserved the same. As a consequence, we hear from 
exhibitors on all sides self-gratulatory remarks as to the 
benefits gained. One manufacturer informs us that he has 
received orders for forty-five of his engines ; another traces a 
large increase in his sales to his representation at the Fair ; 
a company in need of working capital have negotiations well 
advanced for the same, simply through presenting their pro- 
ducts under working conditions ; and so on through a num- 
ber of instances, all tending to show the value of such exhi- 
bitions, when rendered really attractive to the public, as a 
means of bringing together the seller and the buyer. 

To the careful student of the gradual growth and estab- 
lishment of new national industries,there are many evidences 
of progress which cannot but be gratifying. Two instances 
occur to us : the fine porcelain and elaborate paper hangings, 
manufactured respectively by the Union Porcelain Works, of 
Greenpoint, and Messrs. Beck & Company, of this city. The 
porcelain will, in delicacy of make and tasteful ornamenta- 
tion, compare favorably with the best produced abroad. The 
wall paper presents a series of embossed, gilded, and colored 
designs, equal in every respect to those of the finest imported. 
We notice also fine collections of bronzes and chandeliers, 
also a variety of philosophical, dental, and medical instru- 
ments, the workmanship of which it seems hardly possible 
to excel. 

There is a slight difference between swill or sugarhouse 
refuse and clear, bright honey, and yet the bees contrive to 
find the latter in the former waste as readily as in the sweet- 
est of buckwheat fields. A neat hive at the Fair contains the 
comb, insects and all, and the visitor can see for himself 
that the neglected sweets of New York produce a by no 
means inferior article. 

The Blake stono crusher, a machine which literally chews 
stone into fragments with a rapidity exceeding that to be 
found in the geological investigations of a whole regiment of 
convicts, is in full operation. It has just gained another 
medal — this time at Cincinnati. Snow's water wheel gov- 
ernor is also exhibited in motion. This device (which we 
illustrated on page 182 of our current volume), when the 
water is drawn down to a given point, automatically closes 
the gate so as to allow the water to regain the lost head, and, 
when at the available point, of itself resumes its natural ac- 
tion. Hall's universal emery grinder is a tool which will 
recommend itself to mechanics, on the score of handiness, if 
of nothing else. It is an emery wheel,arranged at the extremi- 
ty of a long arm and actuated by elastic belts. By means 
of counterpoises and suitable attachments of the arm, the 
wheel can be carried to any point within the radius of the 
latter, turned upside down, carried to the floor or high in the 
air, and, when let go, remains in convenient position to be 
readily grasped. 

Messrs. Merrill & Sons' drop hammer hag been in opera- 
tion.forging small articles, the metal being heated in a small 
portable forge near by. Phillips' corn husker deserves men- 
tion as an excellent machine of its class. The stalks, with 
the ears adhering, are fed in at one end, meeting toothed 
rollers and other devices which tear off the ear, husk it, and 
deliver it clean, on an endless band, while the stalk, thor- 
oughly crushed, is thrown out beneath. 

Stiles' patent hydrostatic mercury pressure gage is a nov- 
elty on which we have heard much favorable comment. Its 
principle is simply the counterpoising, weighing, and indi- 
cating the steam pressure by means of a low mercury col- 
ume. The construction is quite simple, and there are no 
springs, levers, or other complicated mechanism. 
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TJie Value ol Fresh Air. 

Dr. Le Bow, of Paris, in a recent work on hygiene, speak- 
ing of the hygiene respiration, observes that typhoid fever, 
anaemia, typhus, and dysentery are the diseases to which 
those who breathe an atmosphere insufficiently renewed are 
predisposed. If these individuals are wounded, they are 
rapidly decimated by purulent infection. Of all the facts 
that can ba cited to show the danger to human life that 
results from inspiring air vitiated by the products of our own 
respiration, especially when debilitated by disease, none is 
more convincing than the mortality which occurs in our 
American hospitals, and which can only be termed frightful 
when compared with that of foreign hospitals, where the 
system, always adopted by us, of immense wards containing 
many patients, has been completely abandoned. In compar- 
ing the mortality of patients operated on during the wars of 
the Crimea and of the Secession, we see, from the statistics 
of Chenu and of Woodward, that, while the French army 
lost 73 per cent of all operations, the English army only lost 
40 per cent, and the Federal only 34 per cent. In this case 
it might be objected that the English and American wounded 
were, as has elsewhere in this work been Btated, well fed, 
while the French were very badly fed. Insufficient food 
will always increase the bad effects of imperfect aeration, 
and it is difficult, perhaps, to assign to each the exact part 
that it plays. But in the example which follows, this rea- 
son cannot be invoked, for the patients were well cared for 
in time of peace, and in the most renowned hospitals. 

In some statistics in which M. Lefort compared those who 
had suffered from the same lesion, amputation of the thigh, 
he arrived at the following results, which he communicated 
in 1868 to the Society of Surgery : 

In a hospital containing 100 patients, 25 per cent died; 
n one containing 200, 31 per cent died ; in one containing 



3C0, 37 per cent died ; in one containing 400, 40 per cent died ; 
in the hospitals of Paris, there die 74 per cent. 

It thus appears that the most dangerous fields of battle are 
less murderous than for a wounded man to take refuge in 
one of the hospitals of Paris, and it may well be open to 
question whether any advantage they afford can counterbal- 
ance a sojourn in these dangerous establishments. — Medical 
and Surgical Reporter. 

*l|( » 

Co-operation. 

We have recently had to call attention to several new 
phases of the cooperative movement, which has done so 
much in many countries to induce the industrial classes to 
economize their means and invest their savings in mills, 
mines, factories, and stores. One of the largest of such as- 
sociations (which illustrates the principle admirably, though 
it can scarcely be considered as a workmen's movement) is 
the Civil Service Supply Association, of London, England. 
It was begun by a few government clerks, who united to 
purchase their own tea by the chest and calicoes by the 
piece. 

In Bix months just ended, goods to the amount of nearly 

$2,000,000 were purchased by the Association ; these goods 

were retailed at a gross profit of about 10 per cent, showing 

a nett result of 21 per cent on the whole, after payment of 

expenses. But the remarkable feature about this associated 

trading is that these large operations sprung from and were 

transacted on an original capital of $10,890. The profit of 

2i percent on $2,000,000 is $50,000,equivalent to more than 

500 per cent on the original stock of the Association. It 

would be difficult to find a better illustration of the value of 

small profits, quick returns, and prompt payments than 

this. 

~ — •-.♦►-•. . 
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Substitutes for Rubber Insulators. 

Th. du Moncel examines the manner of rendering wood 
non-conductive — a question of some practical importance, 
since the only insulator free from brittleness hitherto known, 
suitable for the construction of electric insulators, is ebonite, 
a subBtance both oostly and liable, in course of time, to an 
efflorescence of sulphur. 

Ivory and guaiacum wood, which are both relatively good 
conductors, become nearly non-conductive if stove dried 
and saturated with certain oily and resinous liquids, which 
close up the pores of the bodies in question, and prevent 
moisture from penetrating within. Other kinds of wood 
can be modified in the same manner. 

Sawdust of hard wood, agglutinated with blood and sub- 
mitted to a considerable pressure, so as to mold it into a solid 
tenacious body, like the hardened woods of M. Latry, is a 
good insulator for voltaic currents. After remaining six 
days in a damp cellar, it showed no galvanometric deviation. 

Samples of wood baked and soaked in paraffin, and then 
exposed to moisture, were sensibly conductive. 
? Wood, stove-dried and soaked in different varnishes, proved 
also still capable of re-absorbing moisture, and, consequently, 
of becoming conductive. Compression diminishes the con- 
ductivity of wood for the time being. — Chemical News. 



Improved Healing Furnace. 

Adolphus F. Bishop and John H. Aiken, Norwalk, Conn.— The boiler 
contains two air chambers near the ends of the cylinder, the faces of which 
are concentric rims. Said chambers are connected by air tubes extending 
all the way round, except In front, where the fire doors are. In a central 
space Is placed a furnace, above which Is a smoke chamber. The furnace, 
air and fire tubes,"a1r and smoke chambers, are watertight, and the air and 
Are tubes are sufficiently apart to permit an easy circulation of the water 
between, around, and among them. 

Improved Car Coupling. 

Frank W. Howe, Hardwlck, Vt.— A frame Is placed a little below and in 
the rear of the draw bar, and a bar Is connected wllh It, so as to have a 
small longitudinal movement. The forward end of said bar receives a 
hinged block. The forward end of the block projects a little In advance 
of the drawbar, and has a flange, the upper edge of which has two notches 
formed In It to receive the link, so that the link may be raised Into a hori- 
zontal position by raising the forward end of the block. To a lever Is 
attached an arm which projects forward Into such a position that, when 
the free end is moved forward, the said arm may pass In beneath the 
hinged block, and raise its forward end to raise the link Into a horizontal 
position. With the lever and frame lsconnected a spring.whlch, when the 
lever la released, forces the said lever back, withdrawing the arm and 
allowing the flanged block to drop away from the link and the drawbar. 

Improved Animal Clipping Machine. 

Warren S. Burgess, Norristoifn, Pa. .assignor to himself and Charles P. 
Bicklngs, same place.— Ihe cutter is attached to the end of a vibrating 
lever, and vibrated on the cutter plate. An air engine gives the vibrating 
motion to the lever. The machine is connected with the pump or com- 
pressed air reservoir by a flexible tHhe, so that it may be conveniently 
moved over the animal. By means of a fly wheel, the cutter is given a 
steady and regular motion, and the machine is guided with great ease and 
accuracy. 



Albumen, 

Albumen is an organic compound found both in animal 
and vegetable substances. Its properties are best studied in 
the white of an egg, which is a very pure form of albumen. 
It also abounds in the blood and chyle, and more or less in 
all the serous fluids in the animal body ; it also exists in the 
sap of vegetables and in their seeds, and other edible parts. 
Albumen forms the starting point of animal tissues. The 
chief component elements of albumen are carbon, hydrogen, 
nitrogen, and oxygen, with small proportions of sulphur and 
phosphorus. It is believed to be a definite chemical com- 
pound, though the exact proportions and the rational for- 
mula have not been definitely ascertained. Carbon forms 
fifty- four per cent of it, nitrogen sixteen, and sulphur two. 
The disagreeable smell arising from the decomposition of 
eggs is from the generation of sulphuretted hydrogen. 

Albumen is capable of existing in two states : in one of 
which it is soluble, in the other insoluble, in water. As solu- 
ble in water, it is found in the egg, the juice of flesh, the 
serum of blood, and the juice of vegetables. Soluble albu- 
men may be converted into the insoluble form in the follow- 
ing ways : 

1. By\the application of heat. — A moderately strong solu- 
tion of albumen becomes opalescent and coagulates on being 
heated to about 150° Fah., but a temperature of 212° is re- 
quired if the liquid is very dilute. 

2. By addition of strong acids. — Nitric acid coagulates 
albumen perfectly, without the aid of heat. Acetic acid, 
however, acts differently, appearing to enter into combina- 
tion with the albumen. 

3. By the action of metallic salts. — Many of the salts of the 
metals coagulate albumen completely. Bichloride of mer- 
cury, acetate of lead, sulphate of copper, and nitrate of silver 
form insoluble compounds, and the egg is therefore used as 
an antidote to these poisons. The white precipitate formed 
on mixing albumen with nitrate of silver is a chemical com- 
pound of the animal matter with protoxide of silver, and has 
been termed albuminate of silver. Albumen also combines 
with lime and baryta. When chloride of barium is used 
with albumen, a white precipitate usually forms. By long 
keeping, albumen loses its alkaline reaction and becomes 
sour and more limpid than at first. Mucous threads like 
cobwebs form in it, which appear to be caused by oxidation. 

Ammonia added to albumen is said to preserve it for a 
longer time, and a lump of camphor floated in the liquid has 
a good effect. Alcohol, ether, creosote, and tannic acid like- 
wise cause the coagulation of albumen. — Western Photo- 
graphic News. 



Improved Crosscut Sawing Machine. 

Jefferson Thompson, Mexico, Ind.— The saw is supported on guides or 
ways as it Is moved back and forth by a pitman, clasps serving as slides on 
the ways. A cord attached to the forward end of the ways extends up- 
ward, and passes between pulleys In a stand, consisting of the two in- 
clined posts. From this stand the cord extends through a plate, which 
is adjustably attached to a back post, and thence to an adjustable arm. 
The arm Is adjusted on a circular plate, so as to arrest the downward 
movement of the saw at any desired point by means of a pin through the 
plate. The saw Is also lifted up and supported by the cord when It Is not 
in operation. 

Improved Manufacture of Glass. 

Hugh Perclval, Bishop Wearmouth, Eng.— This Invention consists in the 
adaptation of covered pots or coverings to be used in connection with or- 
dinary tanks, and also In the adaptation of ordinary tanks to be worked 
In connection with covered pots or coverings. Said pots or coverings are 
constructed with an opening at or near the bottom for the Inflow of re- 
fined glass, as well as an opening at the upper part, where the glass is 
gathered and worked into merchantable articles. Two or more tanks are 
also connected together, and with the tank conta.ntng the pots, by con. 
dults below the surface of the glass. 

Improved Cotton Planter. 

Oliver H. Trout, Honey Grove, Texas.— The opening plow Is attached to 
the lower end of a standard Inserted and pivoted In a slot in the rear end 
of the tongue. The draft strain upon the standard Is sustained by a brace 
bar which Is curved and passes through a slot in the tongue, and has a 
number of holes formed through Its upper part to receive a pin which 
rests upon the tongue. The lower end of a forked lever receives the 
upper part of the brace bar, and can be operated by the driver from his 
seat to raise the opening plow from the ground in passing. 

Improved Cotton Tie. 

Alexander A. Szabo, Houston, Texas.— This invention consists In a block 
for holding the ends of bale wire, it having an open cross slot on each side 
leading to an Inner aperture, as well as a cramping groove running longi- 
tudinally from the latter to the end of block. This enables the baling to 
be effected very rapidly, while the tie is reliable under all contingencies. 

Improved Grain Separator. 

Hermans Kurth, Milwaukee, Wis.— This Invention relates to certain Im- 
provements In machines for cleaning grain of cockle, garlic, and other Im- 
purities. It consists in the combination of a perforated revolving cylin- 
der with an Internal oppositely rotating reel, and the relative adjustment 
of the two, tbroughf rlctlcn wheels. Also In the combination, with the reel, 
of an Internal and external spiral conveyer, and furthermore In the com- 
bination, with the perforated revolving cylinder, of an endless apron pasa- 
lng over adjustable rollers. 

Improved Reel or Carriers' Aprons of Threshing Machines. 

George C. Dodge, Millburn, 111.— This invention consists of a reel with 
a hand crank arranged at the rear of a thrashing machine, 'so that the car- 
rier can be readily rolled upon the shaft, so as to save.the labor and time 
lost In taking It off and packing It when the machine Is to be moved from 
place to place, or when It is necessary to put It under shelter from rain and 
snow. 

Improved Washing Machine. 

George D. Berdan, Saddle River, N. J.— This Invention consists in the 
application of circular guards to the lower head of a vertical revolving 
rubber having fluted rollers,whlch act on the clothes placed between them 
and the corrugated sides of the tub. The guards are of galvanized wire, 
and keep the clothes away from the pivot of the head, forcing them out 
against the sides of the tub. 

Improved Ironing Table. 

Francis Harvey, Kenovo, Pa.— A bracket is attached to the wall for sup- 
porting a knuckle which has a pivot passing through a plate, and secured 
by a pin which allows It to revolve a quarter of a turn, and arrests Its fur- 
ther movement by stops. The table is connected to the knuckle by a ver- 
tical pivot projecting from Its under side. The leg Is pivoted at the outer 
end of the table, so as to be iolded up and secured by a button. The plate 
turns on Its pivot to swing the table to.orfrom the wallwhenfolding up or 
down, and the knuckle turns in said plate, f or shifting the table to a hori- 
zontal or vertical plane. 

Improved Grubbing Machine. 

George E. Keyner, Clay, Iowa — Power Is applied to this device by at- 
taching a horse to the outer end of a beam, which end Is supported by a 
wheel. The mechanism at the other extremity is adjusted and operates as 
follows: The machine 1b raised from the ground, and a loop Is dropped 
over the stump. A ring Is then placed upon the stump, az.d a wedge Is 
driven into the top of the said stump, which spreads it sufficiently to 
fasten the ring. The ring prevents the loop from slipping oft the stump, 
and at the same time serves as a band to prevent the wedge lrom spread- 
ing the lower part of the stump, so as to tighten said loop. The knife is 
then forced Into the ground five or six Inches, more or less, and the horse 
Is driven around the stump, the knife cutting oft the side roots that may be 
In its path. At each round the knife Is forced deeper into the ground until 
all the side roots have been cut off. A book between the knife and staple 
or loop Is then dropped to the ground, and is held down with the foot untl 
it catches upon a root, when a few rounds will twist off the top root, and 
allow the stump to be raised from the ground. 

Improved Ice Creeper. 

George F. Lemon, New York city. —The upper and lower plates are cut 
of soft rubber, eorrespondlng to the shape of the shank or hollow of the 
shoe, the upper plate being made tapering toward the front part for fitting 
the curve of the shank, an d producing a nearly horizontal position of the 
studded plate, which pujects slightly with the points of Its studs below 
the level of the base of the heel. Bothplates are rlvetedto a lateral strap 
which la interposed between them, and applied by a buckle at the ends to 
the foot. 
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Improved Key Fastener. 

Alfred W. Sperry, Walllngford, Conn.— This Invention consists of a 
pointed shaft or arbor with a hooked-shaped part keyed thereto. A slot 
ted and pointedcamslldes thereon for being opened and attached to the 
key by a plvo ted lever acting on a projecting plnorstudof the cam. The 
slotted cam slides In the circumferential groove of the shaft, and reslstst 
by its steady position thereon, any attempts at pushing the shaft Inward 
from the outside. 

Improved Grain Binder. 

William Lenz and Robert Wlttke, Glenwood, Iowa.— This grain binder Is 
operated by following the reaper, taking up the grain left at suitable In- 
tervals by the same. The attendant Is seated on the front frame of the 
binder, operating with his foot the lever mechanism for throwing the spi- 
der frames in and out of gear. He places the serrated clasp with one hand 
into the grooved jaws of the lock, places with the other hand the end of the 
binding cord from the outside below the lock and up the inside over the 
clasp, winds it around one jaw and secures then the end to the band spring 
at the rear of the lock. The turning motion of the tines unwinds a suffi- 
cient length of tlie cord from the spool to extend from the guide rod along 
the circumference of the tines over the supporting springs of the same, 
till the turning of trie tines is nearly completed. The cord has then loosely 
encircled the gathered grain on the tines. The toothed segments of the 
spiderframesgear at this point with the spool shaft, and produce the re- 
winding of the cord on the spool, and the stretching of the same, to such a 
degree that the supporting tine springs give way and allow the formation 
of the loop around the grain. The cord is then tightened until the strain 
throws the spool shaft out of gear by means of the tension springs. The 
lever of the lock mechanism Is engaged almost simultaneously with the 
rear extending spring of the front frame, so as to clamp the clasp Into the 
cord ends and cut the cord by the shears. The sheaf is then dropped and 
taken up by the gatherer. 

Improved Folding Seat and Table* 

William Tetley, Pana, 111.— This invention consists of folding seats and 
tables, contrived to fold Into recesses into the floor of a building flush with, 
the surface. The object Is to provide public and other halls, market and 
other buildings, with seats and tables that can be more readily disposed of 
when it is desired to clear the floor of them. 

Improved Earth Auger. 

Don Juan Arnold, Brownville, Neb. —The Improvements consist in the 
construction of devices for guiding the bit Into proper position when low- 
ered on the shaft, and in the provision ot a socket arm on the sweep wbich 
connects with the windlass gearing and causes the bit to be raised when a 
certain predetermined depth has been leached, and in Improved means for 
coupling the shaft sections. There is a square lower end on the lower 
section of the shaft, and on a square lower end on the bit sleeve, for con- 
necting the bit to the shaft in such a, way that the said bit maybe operated 
by turning the sal4 shaft. 

Improved Opera Chair. 

Bernhard H. Koechling, New York city.— By suitable construction, when 
the seats are turned up, the seats and backs become vertical and parallel 
with each other, so as to take ur> the least possible space, and the seats are 
thrown back by angle irons, so as to considerably widen the passage In 
front of the chairs, giving more room for a person to stand while another 
is passing. 

Improved Steam and Water Heater. 

Edward B. Llght.Westfleld.Mass.— The sections of the boiler.each of which 
consists of a hollow hub and hollow ring 1 , are connected with each other 
by radial tubes. Any desired number of the sections may be used. Upon 
the outer sides of the hollow rings of the sections are formed a number Oj 
hollow radial arms, which are flattened toward their outer ends to furnish 
a large amount o£ radiating surface. These are provided with a horizontal 
diaphragm or partition, extending from their inner ends nearly to their 
outer ends, so that, as the stream rises and enters said arms above the dia- 
phragm, it may force the air out beneath them. 

Improved Post Driver. 

Ira M. Hardy, Oshkosh, Wis.— The upright guides are attached to the 
hind bolster, and the bolster is provided with an adjusting brace and con- 
nected at the top to uprights, so that they can shift laterally to the wagon. 
The uprights have a cranked pinion geaj ing with a toothed portion of the 
brace, by which to shift them along It for righting them when the truck 
stands on uneven ground. The uprights are shifted forward and backward 
by an extensible brace, made of two parts, which slide along each other. 
One is toothed, to be worked by a pinion on the other, turned by a hand 
crank. The rope for hoisting the hammer passes under a guide pulley at 
the hind axle and along to the front of the wagon, where a horse will be 
hitched to It for hoisting the hammer. 

Improved Car Coupling. 

Jacob Shaaber, Reading, Pa.— As the cars are run together, and as ft lower 
loop or clevis slides up on a hook, It will raise the upper loop into an 
ereat position, so that It will be caught by an outwardly projecting hook 
pivoted to the front of the car, so as to be entirely out of the way. 

Improved Machine for Transmitting Power. 

Albert Reed, Orovllle, Cal.— This invention consists of suitable weighted, 
swinging, and regulating levers, which produce, when set to work, a uni- 
form degree of motive power. By setting the operating handle in motion, 
the various parts are consecutively brought into active operation, until 
the final reciprocation of a single lever Is obtained. 

Improved Combined Scrubber and Mop. 

GeorgePirrung, Ravenswood, 111.— This Invention consists of a mopping 
contrivance attached to a handle. There Is a water-receiving box and a 
piece of thick flexible rubber, so contrived that, by placing the edge of the 
rubber on the floor and pulling quickly along.lt will spring back from the 
water box, forming an opening Into the same, through which It will force 
the water which It gathers from the floor at its front, and then, being 
quickly lifted from the floor, it will Instantly spring up to the box and close 
it, and confine the water to be removed and poured out , 

Improved Wagon Body. 

Frank Clemens, La Fayette, Ind.— Strap hooks, attached to the side 
boards, hook Into the eyes of an eyebolt attached to tho ends of cross bars. 
The ends of the two middle cross bars connect with short bars, which serve 
as a platform to the wagon bed, and to which braces are bolted near one 
end. The braces rest against the side boards, and are secured in place by 
handssrews. Other arrangements are provided, so that, by removing a 
rod fiom either end of either end board, the end board can be swung out 
upon the rod as a hinge, and, by removing several rods and hand screws, 
the whole bed can be taken apart. 

Improved Car Coupling. 

Alexander Neel, Rlchwood, Ohio.— The drawhead of onecarls provided 
with a pin, which is connected by an extension rod with the top of the car. 
A band spring of the car Is bent forward and locks into a notch of the pin 
when the same is raised, the pin being readily released from the spring 
catch on the sliding back of the drawhead. The drawhead of the adjoining 
car has the common coupling pin, but is provided with a lever rod, which 
swings on a perforated bracket bar, and supports, by a bottom guide loop 
the coupling link In horizontal position for coupling. The top end of the 
lever rod Is retained In position for holding the link by a catch piece. 
When the HnK is thus held horizontally, and the coupling pin of the other 
drawhead raised, the approach of the cars produces the entering of the 
link, and, by the contact of the lever rod with the drawhead, the dropping 
of the same and Its swinging back over the other drawhead toward the 
car. The link enters then the drawhead until the concussion of the draw, 
heads releases the raised pin and causes the dropping of the same. 

Improved Fare Register. 

Emanuel P. Loveman and Herman H. Loveman, Atlanta,Ga,~This lnven. 
tlon relatos to f are-reg'ster boxes, which not only register, on an inside 
dial plate, the number of fares taken by a car conductor, but slmultane- 
ously strike an alarm that notifies each passenger that a record of his par- 
ticular fare has been made. The invention consists in novel means whereby 
the conductor can make his register and strike the alarm In a more rapid 
and convenient manner than heretofore. 



Improved Centering Device. 

Wlllam D. Slack, Lewleburg, Pa.— This invention relates to certain Im- 
provements In centering tools. It consists In a flanged annular ring, to the 
under side of which is pivoted the ends of several gripping arms. Inside 
said ring is a centrally perforated disk, which Is attached to the gripping 
arms by links. This said disk Is extended above the outer ring in the form 
of a boss or hub, in which Is contained a pointed punch, usually held up by 
a spiral spring and provided with a knob. Attached also to the hub Is a 
radially moving lever. When said lever Is moved, the gripping arms be- 
neath clutch the shaft to be centered, and a blow upon the knob of the 
punch taps the same in the center by causing the punch to descend through 
the hub and the hole in the disk. 

Improved Fire Shovel and Tonga. 

Harvey Maranville, Akron, Ohio.— One arm of the tongs has a shovel endi 
and the other terminates in a plate. The rear extremities are pivoted to a 
short bar. Arrangements are provided by which the shovel arm maybe 
thrown In advance of the other, while the latter is closely held thereto, 
making the Implement Into a shovel ; or both arms may be brought down 
evenly, so converting It Into a tongs. 

Improved Circular Saw Guide. 

Calvin H. Husted and Charles H. McPherson, Southwater.Col. Ter.— 
The guideconsists of two arms and a guide plate, which latter Is made to 
slide transversely on an adjusting plate. A supporting roller, for the pur- 
pose of supporting the overhanging portion of the log, having Its upper 
surface on a level with the lower surface of the log, is connected with the 
adjusting plate, and, by means of a slotted flange in which it revolves, is 
made adjustable as to hfght, and may be entirely detached from the ad- 
justing plate and saw guide. This saw guide may be adjusted to the saw 
with safety when the saw is running as well as when It is at rest. 

Improved Fermenting Vat. 

John C. G. Hfipfel, New York clty.—The object of this invention is to 
provide for brewers' Ice houses an improved fermenting vat, in which the 
beer may be exposed In large quantities to fermentation, and kept at the 
requisite temperature, without the use of Ice floats. The device consists 
of an c open vat with vertical cooling tubes, attached securely to the bottom 
for. the free circulation of the air, or the application of Ice by means of a 
detachable bottom at the loweropenlng of the cooling tubes. 

Improved Hat Ironing Machine. 

Antoene Glraux, Louis Drovon, and Claude Sturel, Newark, N. J.— The 
block for ironing the brim is arranged in a large hole in the center of the 
table with its lower end resting on a vertically adjustable stand, so that it 
can be taken out after the brim has been ironed on the upper side and re- 
versed, to iron the under side, the crown being placed in the hole in the 
table. The stand for the block Is adjustable, high or loiv, to adapt it to 
crowns of different hights. 

Improved Process of Concentrating Copper Pyrites. 

Francois A. H. La Rue, Quebec, Canada.— This is a process for elimina- 
ting impurities from and preparing copper pyrites for convenient trans- 
portation, by partially reducing the previously roasted and carbonized ore 
with heat until It becomes magnetic, and then passing the product through 
an electro-magnetic machine, whereby the copper and Iron ore are sepa- 
rated from the earthy or other matter. 

Improved Wagon Tongue Support. 

Joseph Oehler, La Fayette, Ind. —The pole is provided with rear extend- 
ing side pieees, by which a fork-shaped end is produced. A center piece is 
interposed between the front partofthe hounds, and projects, by a tongue 
extension, into the forked pole end and Is pivoted therein. The center 
piece is further strengthened by a longitudinal bar, extending back to the 
under side of the front axle and fastened thereto. 

Improved Check Row Attachment for Planters. 

Lyeander L. Haworth, London, Ohio.— A cross board Is secured to the 
frame of the planter, and to the end parts are pivoted two pulleys, around 
which passes a cord which Is stretched across the field. The ends are se- 
cured to the ground, and it Is provided with knots at the required distance 
apart of the hills. To the ends of a shaft are attached arms which receive 
the cord, so that the same can slide through freely, but not the knots. As 
each knot strikes the slotted arm, It turns the said aim to the rearward 
until it can slip through the outer part of said slot. The arm Is then again 
carrledforward by a weighted arm also attached to the end of the shaft. 
To the shaft are besides attached guard arms, which prevent the cord from 
getting out of the slot as the knots slip through. Suitable connection Is 
provided from this shaft to the dropping slide and valve. 

Improved Electric Railway Signal. 

Paul Tesse, Henry Lartlgue, and Pierre D. Prud'homme, Paris, France.— 
This invention Is a semaphorlc mast, to the top of which are pivoted two 
large arms fulcrumed so as to hang vertically, said arms being attached to 
the cranks of two similar electrical apparatus below by a traction rod' 
Just below these two large arms are two small ones, fulcrumed to said 
mast so as to hang horizontally, and connected, each by traction rods, with 
separate electrical apparatus similar to the first mentioned. The whole 
line consists of a series of these masts provided with arms and electrical 
apparatus, said arms beingdlaposed vertically along the mast when not in 
use, and the electrical apparatus of the large arms of one station being 
connected by wires with the electrical apparatus of the small arms of the 
second station, etc. The large arms are locked or presented horizontally 
to the gaze of the engineer, mechanically by moving a crank of the elec- 
trical apparatus. Said mctlon, also, by means of a commutator, brings 
Into play a battery, which, by communicating with the electric apparatus 
of the small arms of second station, allows them to fall horizontally. The 
mechanical effect of said fall, through a commutatorand battery of second 
station, sends a current back to first station, which acknowledges, upon a 
bell and an annunciator at first station, the receipt of the original slgnaj 
sent from said first station. By means of this arrangement the large arms 
of a mast at the first station serve as a signal to an approaching train, and 
the elevation of them notifies the agent at second station, through the 
electrical app aratus, battery, wires, and small arms of mast at second sta- 
tion, of the passage of the train past the first station. After the train has 
reached the second station, the agent there allows the small arms of his 
station to fall, which mechanical action, through a commutator and bat- 
tery of the second station, allows the large arm of the first station to fall. 
Said fall, through the commutator and battery of first station, sends ano- 
ther current to second station, which acknowledges, by a bell and annun- 
ciator, the receipt of original signal, and announces the fact that the large 
arm of first station has fallen. This combined electrical and mechanical 
apparatus Is situated in between the two tracks, one large arm and one 
small one on same side of the mast being used for the trains passing up, 
andtheother large arm and small arm on the opposite side for the trains 
passing down. 

Improved Washing Machine. 

Daniel Kunkel, Oregon, Mo.— This is an improvement on the washing 
machine for which letters patent were granted to same inventor October 
SO, 1866. By suitable construction, as a disk is turned In one direction, a 
pin will rest against said disk and hold another pin projecting downward 
vertically, to take hold of the clothes and sweep them through the suds. 
As the direction of the disk Is changed, rollers partially revolve, the pro- 
jecting pins resting against the disk, and the others projecting to take bold 
of the clothes In another place and sweep them in another direction 
through the suds. Mechanism is provided which keeps the clothes away 
from the centerof the tub, so as to be in proper position to be moved 
through the suds by the pins. 

Improved Seed Separator. 

William E. Lee, Swan River, Minn.— This Is a machine for separating 
cockle from wheat, comprising a sheet metal cylinder perforated with 
holes Just large enough to receive the cockle, but too small for the wheat, 
with a skin belt as wide as the length of the cy Udder surrounding it. This 
causes the perforations to retain the cockle, carry it up, and throw it on a 
descending shaking trough, hanging in the cylinder above the wheat, to 
chute the cockle out at one end. Above the cylinder, where It Is not cov 
ered by the belt, a revolving brush is arranged to brush back on the chute 
any grain that may stick on the perforations. The chute has a brush at 
one edge to brush down the wheat and leave the cockle in the hole. 



Improved Shingle Block Sapper and Bolter. 

John F. Bassett and James Nichols, Limestone, N. T.— This invention 
consists of a sector-shaped table, pivoted to and moving by friction rollers 
on a truck of the usual construction. The table Is provided with raised 
concentric rings for turning readily the block to be cut thereon, and also 
wlthaslotand segmentally cut-offside part corresponding with a saw re- 
cess of the truck. A stop pin at the bottom of the pivoted table and a 
spring latch define, In connection with a check block and stop pin on the 
floor, the position of the table toward the saw. A pivoted arm with cen- 
ter pin swings in a standard of the table, and la applied to the block or a 
center dog fastened to the same. A pivoted hand lever with adjustable 
fog swings on the center pin of the arm, and serves to adjust the block 
for sapping and bolting. 

Improved Electric Car Detaching Device. 

William W. Carson, High Bridge, N. Y.— This Invention coaslsts of a piv- 
oted lever frame, which is applied above the rail between the wheels of 
each car truck, and placed In electrical circuit by means of spring contacts 
with a powder charge and detaching mechanism of the drawhead. The 
closing of the circuit, whether by the action of the lever frame on the 
spring contacts when the car Is thrown off the track, or by direct action, 
from the car, Ignites the powder charge/separates thereby the drawhead 
and detaches tho car. 

Improved Power Hammer. 

Alfred L. S. Cbenot, Paris, France.— This invention consists in a percus 
sion cylinder bearing upon Its lower end a hammer block and hammer, and 
moving smoothly in an Incasing cylinder, which acts as a guide, and pre- 
vents any lateral motion of the percussion cylinder resulting from the 
strokes of the same. Inside the said percussion cylinder is a piston rod 
bearingupon each end a piston which moves freely In the cylinder an d 
between the two pistons and permanently attached to the cylinder, a 
diaphragm, which, with the two pistons, divides the cylinder Into three 
air cempartments. When the piston rod Is elevated by the connecting 
mechanism, a vacuum Is formed In the upper and lower compartments, a 
compressed plenum in the middle compartment, and the cylinder raised 
by the elasticity of the air. When the connecting mechanism drives the 
piston rod down, the force of the steam, gravity, and the elasticity of the 
air combine to give a heavy, quick, and elastic blow. 

Improved Spring Saddle Seat. 

John L. Sommerville, Maysville, Ky.— Between the sides of the tree 
and beneath the pommel, are spiral springs inclined In short tubes 
A Joint in the leather covering of the tree separates the seat irom the 
pommel, and Is laced up with elastic cord. Strong leather supports at- 
tached to the rear portion of the saddle tree extend forward to near the 
Joint, the forward ends of which are attached together and to the leather 
covering of the seat. Wire rods are connected with the spiral springs at 
one end and with the leather covering of the seat at the other end, so 
that, when the seat is depressed by the weight of the person, the pressure 
will act upon the springs and render the seat elastic. 
Improved Car Coupling. 

Michael J. Roach, Middle Granville, N. T„ assignor to himself and R. L' 
Williams, same place.— The drawhead has an additional detachable face 
plate fastened to flanges, and cushioned off by packing. The approaching 
drawhead strikes against the face plate and carries a slMe back until Its 
pinhole is vertically below the pinhole of the drawhead, releasing thereby 
a pin from the slide and dropping it to couple with the link of the ordinary 
shape. An inclined movable plate Is arranged in side grooves of the 
drawhead below, the slide plate, to protect the spring of the sliding plate 
from injury. 

Improved Valve Coupling for Hose Branches. 

James R. Higgs, Utica, N. Y.— This is an improved valve coupling for 
hose branches, by which two or more streams of water may be thrown on 
the fire from the same main hose, and thereby the extinguishing of the 
same facilitated. The hose branches are opened and closed by a sectlona 
spring valve sliding on a gtlde tongue of the valve stem turning in suits, 
ble bearings. 

Improved Reservoir. 

Bennet Cohen, Jersey City, N. J.— This Is a reservoir which may be at- 
tached to the water pipes In the upper stories of buildings, so that, should 
the water be cut off from below, there may be a sufficient supply retained 
above for temporary purposes. The upper part is made semicircular, and 
its lower portion tapers down to its junction with the water pipe. The 
back Is perfectly flat, so that It may be secured to the wall. In the pipe 
near each reservoir is a check valve, so that the upward pressure of the 
water in the pipes wlllcause the water to run continuously up through 
the pipes and reservoirs. Each reservoir is provided with a ventilator, 
which will close automatically by means of a float valvewhen the reser- 
voir is filled. A faucet taps the water pipe between the check valve and 
lowest part of thereservolr, bo t^iat it may be able to carry off all the wate 
contained in the latter. 

Improved Watchman's Time Detector. 

Anton Meyer, Stuttgart, Germany, assignor to Theodore Hahn, of samu 
place.— In this device the printed dials hitherto in use may be dispensed 
with and plain paper disks substituted, on which the marks of the stations 
and the time are quickly printed by suitable spring devices without the 
direct action of the keys on the marking parts and a bridge piece. There 
Is a rotating steel dlal,whlchhas the hour and minute subdivisions engraved 
in raised figures thereon, andls set in motion by a suitable clock train. 
The numbers of the stations are arranged sldewlse thereof, and marked 
on a plain paper disk, rotating with the steel dial, by means of strong 
band springs with steel marking plates. The last are actuated by the 
keys at the stations, so that one spring strikes on the steel disk at each 
station for indicating the time, while the springs for marking the stations 
strike their corresponding numbers consecutively In thecustomaryman 
ner. 

Improved Wood Planing Machine. 

John H. Russell, Milwaukee, Wis.— This is an Improved system of 
springs fer attachment to planer and stick*- 'ables, to enable rake heads 
with tapering or arched backs and other different shaped pieces of wood 
to be planed upon three orfoursidesat a time, and which will hold the 
wood to be planed firmly In place while being operated upon. 

Improved Rotary Steam Engine. 

William Haab, New York city.— The shaft is attached to a piston plate 
enclosed between the two parts of a cylinder, to which the piston is 
secured. The abutment Is given a horizontal reciprocating motion by the 
exhaust steam, and is fixed to one leg of a gate. On the other leg is a 
piston, which works in a small straight cylinder, which cylinder 18 con- 
nected with the main cylinder. The abutment plays back and forth in a 
chamber. A supplementary exhaust tube is connected with the cylinder 
and is for the purpose of exhausting any steam that may remain between 
the piston and the abutment after the piston has passed the exhaust cyl- 
inder. A spiral spring on this tube throws the abutment and the small 
piston back, the former Into the cylinderand the latter to the cylinder, at 
each revolution of the main piston. The steam is admitted through the 
tube, In which is a rotating steam valve, which is alternately closed and 
opened by tappets on the shaft striking an arm attached to the valve stem 

Improved Liquid Compound for Burnishing Leather Goods. 

James Clausen, New York city.— This compound is prepared of ground 
nutgalls and extract of logwood boiled In water, Castile soap, and glyce 
rin. A few drops of the liquid are mixed with the common ink used for 
burnishing and finishing leather goods, the Ink becoming thereby of supe- 
rior blacking quality. 

Improved Molding Machine. 

Otto Meyer, Kansas City, Mo.— This invention consists of a barre 
saw mounted on rollers, which are in adjustable supports adapted for 
shifting readily to suit saws of different sizes for sawing different curves 
There Is an adjustable work-holdlog tableforpresentlng the work to the 
saw, by which it is designed to saw moldings to shape with less waste of 
time than attends the present mode of sticking moldings. The Idea Is to 
sawout whole strips in making grooves, and in cuttingout corners and 
the like that may be used for window stops, beads, and the like, which are 
now cut Into shavings. 
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Agricultural Implements, Farm Machinery- 
Seeds, fertilizers. R.H Allen&Co. 189 4191 Water sN.N.Y. 

Beat and Cheapest Injectors, Damper Reg- 
ulators, and Steam Traps nude* See circulars. A. G. 
Brooks, 422 Viae St., Philadelphia, Pa. 

For the best Faucet in the world, address 
N. Hofz, 150Calyer St., BrooKlyu, E. D. SeeS. A , June 6. 

N otic '. — All the parts for making one Pat- 
ent Miniature Steam Engine, with License, for $3, Ad- 
dress Albeit L. Dewey, Weslfield, Mass. 

Good B ;lts, Hand or Machine ^ade, and at 

low prices. Stud to C. E Hauler, Htnsda'e, N, H. 

A practical Engineer and Draftsman, of 

good business capacity, wishes a situation combining 
lt.doot and outdoor work. Is familiar with Blastfur- 
nace, Pumping. Hois'iog, Hydrostatic, and general 
Machinery, and will mate' himself generally useful at a 
moderate salary. Adirtjae S. K. Wells, PhiHdelphla v Pa. 

Tbe new and entertaining Toy "Return 
Dait," recently patented— The entire right for gale. 
Address E B. Morgan, Palersoo, N. J. 

Engines and Boilers a Specialty — let class; 
new pattern? ; late patents ; reduced prices. Plain aid 
Cat-ofl Hot*l and Wrt'l Engines; HalstiDg Engines; 
the celebrated Ames* Portable Engines ; Boilers of all 
klDds; Climax Turbine; and the best Saw Mill in the 
market. Large stock always on hand. H*.mpeon, 
Wnlcehlll& Co. ,33 Cortlandt St., New Sort. Works at 
Newburgh, N. Y. 

Hydraulic Press — A second hand Press 
wanted for use in Dilating office. Address J. ,57 W00C 
St., Pittsburgh, Pa. 

We want a good Traveling Salesman for 

each State and the British Provinces. Lehigh Vallej 
Emery Wheel Company, Welseport, Pa. 

Models and light metal work. H. B. Morris, 
Ithaca, N.T. 

Miller, Barr, & Parkin ,Pittsbur£rh, Pa ,have 
a machine for raa&lng steel pit- ton rings for hammer and 
e team engine cylinders. S-;nd for description. 

Kconcsny and Safety — Horizontal and Up- 
right Eng«iie,newana 2d hand, 2toi5# H.p. ,forailpu». 
poses, Loco., flue, Up., and H or., tabular Boilers, new, 
2dhand,aDd rebuilt; Woodward, Cameron, Nlagaia, and 
other &t earn Pumps. all Btzes ; 8 H.P. Bax'er 'and double 
Hoisting Eng'ne. fiach article fully warranted. Wilson 
& Koake, Wa:er and Dover Sts., New York. 

Pratt's Liquid Paint Bryer aid White Ja- 
pan surpasses the Eogllsh Pat Diyers and Brown,Japan 
in color, quality, ana price. Send for descriptive circu 
larto A. W. Pratt & Co., 53 Fulton St., New York. 
Baling Presses. J.M, Albertson,N.Londcn,Ct. 

New and latest improved 25 h. p. Hoadley 
Portable. $1,550. For&attb & Co., Manchester, N. H. 

For Solid Wrougut-iron Beams, etc., see ad- 
vertisement. Address Union Iron Mills, Pittsburgh, pa., 
for lithograph, etc. 

Walrus Leather Wheels for polishing Iron, 
Steel, and all fiae Metals. Greene, Tweed & Co., 18 
Park Place, New York. 

Sold Low — A Book and Documents, show- 
ing how to introduce Inventions. Plans and meth- 
ods tjY selling Patents are successfully elaborate: 
into a Practical System. The Scientific American, Dec. 
ISth, '73, said : " We believe It will be an acquisition of 
much value to Inventors." Send for clicular. S, S. 
Mann& Co., 281 Howard St., Baltimore, Md. 

Kue'8 " Little Giant" Injectors, Cheapest 
and Best Boiler (feeder In the market. W. L. Chased 
Co.,95. 95. 97 Liberty street. New York. 

Blake's Belt Studs are the most reliable 
f asteniog for B lbbsr or Leather Belts. Greene, Tweeo 
& Co., 18 Park Place, New York. 

Many New England Manufactories have Gas 
Works, which light them at one fourth the cost of coa) 
gas. For particulars, address Providence Steam and 
Gas Pipe Company, Providence. K. I. 

Hotchkiss Air Spring Forge Hammer, best 
In the mark at .Prices low.D.Erisbie & Co..N"ew Haven, Cr 

Steam Whistles, Valves, and Cocks. Send 
for Price List. Bailey, Farrell & Co., Pittsburgh, Pa. 

For Solid Emery Whee T s and Machinery, 
send to the Union Stone Co., Boston, Mass., for clrculai 

Scale in Steam Boilers. — I will remove and 
prevent Scale in any Steam Boiler, and malie no charge 
until 'he work is found satisfactory. Geo. W. Lord, 
Pdllidelphia, Pa. 

Engines 2 to 8 H.P. N.Twiss, New Haven, Ct. 

For Sale— A valuable Patent on small ar- 
ticle made of metal. M.. Sou, New Brighton, Pa. 

First Class Tools and Tool Chests. For 
descriptive circular, address J. T. Pratt & Co., 53 Fulton 
St. , New York. 

Matson's Combination Governor sold under 
full guaraatee. Address Matson Bros., Mollne, 111. 

Steam and Water Gauge and Gauge Cocks 
Combined, requirlmg only two noles In the Boiltr, used 
by all b >iler makers who have seen It, ?I5. T. Holland 
& Co.. 62 & 64 Gold St.. New York. Send for catalogue. 

Millstone Dressing Diamond Machines- 
simple, effective, economical and durable, giving uni- 
versal satisfaction. J. Dickinson, 61NassauSt. , N.Y. 

Babbitt Metals — For the best, s^nd to Co 
tiara. & viurray, Irou and Brass Founders, 30th & Chest- 
nut StB., Philadelphia. Pa. 

For the best Cotton Cans and Galvanized Fire 
Pails address James Hill, Providence, R. I. 

For small size Screw Cutting Engine Lathes 

and drill Lathes, auaress Star Tool Co., Providence, R.I 

Mechanical Expert in Patent Cases. T. D, 

Stetson. 23 Murray St.. New York. 

For the Beet Portable Ecgine in the world, 
address Baxter Steam Engine Co., 18 Park Place, N. Y. 

Price only three dollars — The Tom Thumi 
Electric Telegraph. A compact working Telegraph ap 
paratus, for sending- messages, making magaets, th» 
electric light, giving alarms, and various other purposes, 
Can be put In bperatlon by any lad. Includes battery 
key and wires. Neatly packed and sent to all parts 01 
the world on receipt of price. P. C. Beach & Co. , 26.' 
Broadway, New York. 

Tingue, House & Co , 69 Duane St., N. Y. 
Manufacturers of Machine Blanketing, Kelts,and Cloth* 
Endless or in piece, for Printers, EngraverB, Polisher? 
Piano Forte Makers, Paper Makers, Calico Printers 
Punching or Washer Cloth, Filter and Strainer Cloths 
for all kinds of liquids. Sample sent on application. 

Mining, Wrecking, Pumping, Drainage, o) 

Irrigating Machinery, for sale or rent. See advertise- 
ment. Andrew's Patent, inside page. 
Temples & Oilcans. Draper, Hopedale, Mass 
All Fruit-can Tools,* erracute,3ridgeton,N.J ? 



Hydraulic Presses and Jacks, new and se 

cond band. Lathes a.nd Machinery foi Polishing and Buf- 
fing Metals. E. Lyon 70 Grand Street, New York. 

Deane s Patent Steam Pump — for all pur- 
poses—strictly first class and reliable. Send for circular. 
ff. L. Chase & Co., 95 & 97 Liberty St., New York. 

Forges — (Fan Blast), Portable and Station- 
ary. Keystone Portable Forge Co., Philadelphia, Pa. 

The "Scientific American" Office, New York, 

is fitted with the Miniature Electric Telegraph. By 
touching little buttons on the desks of the managers, 
signals are sent to persons in the various departments 
of the establishment. Cheap and effective. Splendid 
[or shops, offices, dwellings. Works for any distance. 
Price (5. F. C. Beach & Co., 263 Broadway, New York, 
Makers. Send for free Illustrated Catalogue. 

Brown's Coalyard Quarry & Contractor's Ap- 
paratus foi hoisting and conveying materials by Iron 
:able. W. D. Andrews* Bro.,414 Water St.. New York. 
For Surface Planers, small size, and for 

Sox Comer Grooving Machines, send to A. Davis, Low- 
»U, Mass. 

Lathes, Planers, Drills, Milling and Index 
vlachlnes. Geo. S. Lincoln & Co., Hartford, Conn. 

For best Presses, Dies and Fruit Can Tools, 

Bliss & Williams, cor. of Plymouth & Jay,Brooklyn,N.Y. 

Eames Patent Molding Machines for Metal 
Casings. Saves fully one third tn cost of labor of mold- 
ng, and secures better woife than the ordinary method. 
For Circulars, address P.& F.Cofbin,New Britain, Conn 

Small Portable Engines, 2 to 12 H.P. Send 
01 Prices & Catalogue. Tully & Wilde, 20 Piatt St., N.Y. 

The Improved Hoadley Cut-off Engine— The 
Cheapest, Best, and Most Economical steam-power In 
he United States. Send for circular. W. L. Chase fis 
Co., 95 & 9; Liberty St., New York. 

Peck's Patent Drop Press. For circulars, 

iddtess Mllo. Peck & Co., New Haven, Conn 

Small Tools and Gear Wheels for Models, 
List free. Goodnowfc Wtghtman,23Cornhill,Boston,Ms 

Portable Engines, new and rebuilt 2d hand, 
a specialty. Engines, Boilers, Pumps, and Machinist's 
Tools. I. H. Shearman, 45 Cortlandt St., New York. 

Spinning Rings of a Superior Quality — 
-Vhitinsville Spinning h'ng Co., Wnmnsvllle, MasB. 
Send for B&mple and price list. 

Johr son's Universal Lathe Chuck. Address 
uambertville Iron Works, Lamoertvllle, N. J. 

Beat Philadelphia Oak Belting and Monitoi 

Pitched. G. W. Arny, Manufacturer. 301 & 308 Cherry 
it.. Philadelphia, Pa. Send tor new circular. 

Buy Boult's Paneling, Moulding, and Dove 
ailing Machine. Send for circular and sample of work. 
J. C. Mach'yCo.. Battle Creek. Mich... Box227, 

The New Half Dollar and otlier Steam En- 
gines. E. P. Ryder, 38 Clermont Av. , BiooUlyn, N. Y. 
For First Class Steam Boilers, address Lain- 
bertvllle Iron Works, Lambertvllle.N. J. 




E. A. C. will find a rule for proportioning 
cone pulleys on p. 180, vol. 26 — H, G. R. will find parti 
culars of tbe reward oflered for a car coupler on p. 
101, vol. 29.— G. K. Jr. should consult a physician.— J. F. 
can galvanize cast Iron hy the process described on p- 
59, vol. 24.— M. M. willflnd directions for glld^ugmlr- 
ror frames on p. 75, vol. 28.— J. F. F. and others will 
andS. Hughes' book on "Gas Works and the Manufac- 
ture of Coal Gas "useful.— W. W. D. should consult 
0. 215, vol.31, for directions for extracting essential 
oils— P. H. can caBe-harden ;iron by the process de- 
scribed on p. 281, vol. 27.— J. M. W. and J. G. should re- 
fer to p. 140, vol. 31, for a description of the '* horse 
titlr" snake.— T. U. S. will find full directions for 
orouzfeg on braps on p. 331, vol. 29.— E. P. M. and S. G. 
*.. will find directions for bronzing on brass on p 32\ 
vol.26. A balloon (gutta percha) varnish 1b dercribed 
n p. 279, vol. 30.— M. A. C. will find a recipefor bronze 
Hcquer on p. 331, vol, «9, and verde brocze on brass on 
0. 283, vol.31.— C. L. D. sbould refer to p. 212, vol. 26, 
for a method of tinning cast iron.— F. G. S. will 
Ind a good recipe for calclmlDe fsometlmes spelt kal- 
*omtne) on p. 351, vol 24. -J. B. will find a recipe for a 
cement for leather on p. 138, vol. 25.— O M. L. can wa 
'erprooJ' cotton cloth by the process described on p. 
)0, vol. 30, and prevent mildew bythe recipe on p. 13B 
vol.37.— H. R J. and C. G. J.'s rules for finding the ra- 
il us of a circle, chord and arc being given, are correct, 
but neither is tke solution that R. O. B. asked for.— J. 
5. E will find fulldirections for proportioning gears on 
3. 187, vol. 23— C.E H. will flnda description cf a pet- 
rifying process, applicable to dead bodies, 011 p. 'ii, vol. 
29.— G. A. S. sbould refer to p. 266, vol. 31, for a method 
»f preaerviog flo wers. For directions for cryBtallzlng 
them, see p. 283, vol.31. 

(1) A. H. D. says: A friend of mine has re- 
cently purchased a 10 horse engine and boiler, in which 
ihefeedwaterof the boiler la heated by lire steam ta- 
ken lrom the dome on the boiler. The manufacturer 
recommends him, for economy's sake, to heat the feed 
vater by the exhaust. Plea?e give yaur opinion. A. 
It Is more economical and usual to heat the feed water 
vlth the exhaust steam. 

(2) T. D. says: 1. Given a piece of watch 
spring etee'.Ufeet long.tightly drawn and securely fas- 
tened at both enis.at HO-Fah. what will be the contrac 
tfon atC° .<* Will the spring return to its original length 
at HI , provided the fastenings have meanwhilebeen 
undisturbed? A. It seems to us that the spring would 
oreak if coaled under the given conditions. 2. Will 
steel wire deteriorate from constant contact with rub- 
ber, pure or vulcanized ? Wnat remedy, if any, can be 
used to prevent such deterioration ? A. We think not; 
but in any event, a coat of varnish will act a 8 a protec- 
tion. 

(3) G. asks : 1. Has there ever been a loco- 
Tioilve construoted with only one cylinder? A. Wedo 
□ot kDow of any. 2. Could a locomotive be wotked 
wlthonly one cylinder, and would there be anything 
objectionable in such construction? A. A locomotive 
can be worked with one cylinder, aa is evident from the 
factthat it is done occasionally, incase of accident 
The principal objection to a single cylinder engine is 
'he difficulty of starting and reversing. 

(4) J. S. McK. says: I live in longitude 
20° 3(7 W. from Washington, and in latitude 32°30'N. 
What Is the proper variation of the magjetlc needle at 
this point? Is there a general rule by which E can find 
the variation of the needle at any point, knowing the 
latitude and longitude? On what degree of longitude 
is the vailatlan 0? A. The variation must be found by 
observation. It is not constant at any one place, so 
that tbe agonic lines, or lines of no variation, are con- 
tinually changing their position. 



(5) J. C. W. says: In Pennsylvania and 
elsewhere, we useiarge quae titles of soft coal lor sttam 
purposes, costing from $3.50 to $5 per tun. We can gat 
slack or fine coal for about $2 50 per tun. We have 
tried several times to use slack, ».nd as many times bave 
failed to make it work satisfactorily. We have come 
to the conclusion that we do not know how to con- 
struct our furnaces and manage our fires.andwewouid 
be pleased to have your views on the question. A. 
Such coalrequlres a strong draft, aLd grate bars w* J h 
smill Interstices. Steam is sometimes admitted be- 
neath the ash pit. There are several patented devices 
for burning coal dust and slack that are well spoken of. 

(6) G. H. G. & S. M. C. say: 1. We wish to 
conduct steam from boiler to engine, distance 3501eet. 
What would betbeloss per cent of iuel by tbe conden- 
sation of steam In traveling that distance, and what 
sized pipe would be required to supply a 30 horse power 
engine under the above clrcums'ancts, provided the 
pipe be well packed? A. Toe loss would be inappreci- 
able if the pipe was well covered and trapped. Use a 
pipe 31nches in diameter. 2. What would be the cost 
of an air pump sufficiently large to furnish 30 horse 
power? A. Four thousand dollars. 3 Would addition- 
al distance require additional pumps? A. No, for a 
reasonable increase of distance. 4. Should a station- 
aryecetne haveaslide valve set with lead or lap, and 
how much of either? Should it be set so that the in- 
stant it passes thecenterthepoit will open ? A The 
eteamport should commence to open justbef ore the 
end of stroke. There is nogeneial rule for the best 
amount of lap. 5 With what would you braze the bell 
of a steam whistle made of thin sheet copper ? A. It 
Is not probable that you can repair it succe&sf ully. 

(?) W. S. H. says: I wish to make a m^del 
of a steamboat 248 feet long. 37 feet wide, 13 feet deep 
and12 feet wide over all. Would a model, 5 feet 2 Inch- 
es long, 9J< inches wide, 3% irches deep, andl8iccbes 
wide over all, be in the right proportion? A. The pro- 
portions are correct. 

(8) J. B. says: Please give me a formula 
for making best sewing machine oil. A. Sweet oil will 
probably answer this purpose better than any manufac- 
tured comoound. 

Having Brazil waxln powder, I wished to form it into 
tablets, and applied heat, but failed to accomplish the 
desired object. What will cause the particles to ad- 
here? A. We think that the proper degree of heat 
would accomplish the deslredresult. 

(9) C. M. A. says : I propose to ventilate 
my house by means of wooden tubes, starting irom 
near the floor, passing Inside partitions, and debouching 
at the roof. The house is warmed by a furnace. 1 am 
told by a builder that the draft In these tubes will be 
as likely to be down asup.and^hat the o»ly proper way 
is to have the tubes terminate in a chimney. I can see 
thathemaybe correct solong as the temperature In- 
side the house and outside Is equal, as In summer ; but 
would not a very elightaddltion of heat to ihe air of a 
loomcausea current to pass up the ventilator? A. 
Yes. You are correct; experience proves that your 
tubes will woik very well. 

(10) E, asks: My driving pulley is 6 feet 
In diameter, and driven pulley is 9 inches in diameter. 
My belt is of India rubber, U inch thick and 14 Inches 
«tde: it travels 3,043 feet per minute, and Is 41 feet 
long. How much horse power am I using ? A. You do 
not send enough da*a. The distance between the cen- 
ters of the pulleys and the tension of the belt should 
be given. Probably the most satisfactory mode of 
settling tbequestlon would be tomakea teBt, if the 
matter isof any Importance. 

(11) E. H. asks: 1. What should he the 
st' ength of a nickel solution ? Do the salts merely re- 
quire to be dissolved in water, or is cyanide required ? 
A. If the salt you speak of is (as is highly prtbablej 
the double sulphate of ammonia and nickel, 100 parts of 
wa+er at 63° Fab. will dissolve 5 '8 parts of the salt. 2. 
Howis the mottled or crystallne appearance given to 
galvanized iron, particularly that used for making ice 
water coolers? A. By the action of dilute nitric acid 

3. What 13 the latest and best work on electro-metal- 
lurgy? A. Roseleur's" Galvanoplastlc Manipulation." 

4. Is there any way of coatlngcast iron goods, such as 
doorknobs, hollo v and made of malleable Iron, so as 
to prevent them from rusting? Plating with copper 
and nickel did not do lu all cases, as the iron is porous, 
andelectro-plating will not fill up allthesmall holes. 
A. Try Japan varnish. 

(12) B. H. asks: What is the metal used, 
andwiiat lathe process of making galvanized sheet 
and other iron ? A. The Iron, alter beiDg cleaned and 
washed with muriate of zinc, is dipped into a bath of 
zinc with a little mercury, or ztncalone. A little potas- 
stum or sodium is sometimes added to the amalgam. 

(13) H. K. asks: If the normal tempera- 
ture of air is 65° Fah. , and it is compressed to 50 lbs 
pressure to the square Inch, what will be i' s tempera- 
ture? A. Nearly 350°, if there be no loss of heat by ra. 
dlation or conduction. 

(14) li. T. asks: Will a thin steel spring, 
such as is employed on harnees, lo&e its temper in the 
processof tinning? A. No. 

(15) O. K. asks: What will he the work- 
tog horse power of a boiler whose dimensions are 2^ 
feet diameter, 9 feet length, with 32 two inch tubes, 
and of an engine of 5 inches bore by 10 ioches stroke, 
with 60 lbs. pressure per square inch ? A. About or 7 
horse power. 

(16) J- J. T. says : 1. I have a double chim- 
ney, each chimney of which is 4 by20 inches, and 45 
feet high. Sometimes I use one of them for n ventila- 
tor, and the smoke will go up the chimney and down 
the otht r Into my room; at other Hires the draft i? 
downboth chimneys. What 1b the d'ffleulty? A. The 
airangement is bad. The ventilating flue would bi 
better on the other side of the room. 2. Where is the 
proper place to put registers for ventilating a room, at 
tbe top or bottom in the side wall? A. At the bottom, 
with some exceptions. 3. Does one chimney or ventil- 
ator Interfere with the other in the same room? A. 
Yes,moreorle6S. 

(17) J. S asks: Is the idea that powerful 
engines maj be driven by compressed air in place of 
steam practical ? A. The change would not be econo- 
mical. 

(18) A. V. asks: Has the low pressure 
pound of steam more volume and power than the high 
pressure? A. If the pressure Is only 20 lbs ,itmustact 
upon 4 times as much area of piston as steam of 80 lbs. 
pressure, to produce the same efiect.ither things being 
equal. 

(19) C. M. Q. and others. — The most im- 
portant magneto-tlectric machines have been fully de- 
scribed, in many cases witli appropriate illustrations, 
In these columns. 



(20) W. H. asks: When, in painting walls, 
two or more coais dry spotted, is it caused by the un- 
equal troweliog In plaFtering, leaping some parts more 
porous than others, thus produclngan unequal absorp- 
tion of color? A. It is most probably caused by a 
greater amount of planer having been incorporated 
with the lime in some places than in others. 2. What Is 
the beet preparation for coating the walls prior to 
painting, to obtain an even gloss? A. Itls usual to re- 
peat ihe coats of paint until the poreB are well filled 
and an even gloss Is obtained. Sometimes as many as 
five coats are necessary. The nr6t and last appli- 
cation sbould be the paint. 3. Incalcimlnlng walls that 
are very porous (or, as some call them, lime burnt) the 
color Is so quickly UKen up as to prevent Us being put 
on evenly, and dries eliaded or clouded. A glue size 
will not stop the suction. What will? A. In calclmin- 
ing, the walls should be first thoroughly washed; when 
dry, a coat of glue sizing may be put on; If the latter is 
of the proper consistence, the caictmlning will flnieh 
of an even tint. 

(21) J. P. asks: What is a simple way to 
line tuaftlng? A By running a **ne line through the 
boxes, so adjusting them, and then putting up the 
shafting. 

Are there any slide valve engines that can be re- 
versed? A . Yes. 

I have a spyglass wfth two glasses. The large glass la 
flat; would it not be better to grind it to a convex? A. 
Yes, if ftlsproperly done. We do not think, however 
that tl-.e glass is fiat. 

(22) J. D. W. says, in reference to A. Z.'s 
difficulty with his blower: My blower wou'd not blow 
when It w«-s finished. Your answer to A. Z. was "that 
he hadprobablymadethe fans so that theyoolykept 
the air in toe case in motion Instead of forcing It out." 
How should a blower be made so as to force out the a,ir 
Instead of slmolygiving it motion? A. ills a good 
plan to arrange the fans in ibe case so that the air is 
slightly compressed after reception, and allowed to ex- 
pand on reaching the discharge openlofis. 

(23) S. asks: If it be true that a candle 
fired out of a shot gun will go through a board, what 
would happen if the candle wasstilland the board sent 
against (t with exactly the same force as Is required to 
shoot the candle through tbe board ? A By parity of 
reasoning, the board should go through tbe caudle, If 
the "wicked" part of the candle were not strong, 
enough to resist It. 

Which way would a compass point If it were placed ex 
actly over the north pole ? A If freely suspended, It 
would.no doubt, point to the north pole. 

(24) F. S. Jr. says: 1. How long is a Ger- 
man mile? A. German ehort mtle, 6.8.9 yards ; German 

Ong mile, 10,123 yards; German geographical mile, 8, 100 
yards; German sea mile, 2,035 yards. 2. How long is a 
G'.'rmaa foot? A. Prussian andDanish foot 1b i 0^9722 
English feet; Austrian foot Is 1*037128 EnglUh feet ; 
German foot 97i Eogllsh feet. 

(25) I. P. McD. asks: 1. Which his the 
moie resistance to electricity, a relay or a sounder, and 
why? A. Commonly speaking, the relay, because of 
the greater number of convolutions of wlieln its coils. 
In some malnlln" sounders, the res stance is equal to 
that of the ordinary relay. 2. Will electricity separate 
in any degree, or travel in two different directions ? A. 
Yes. 3. Is not electricity attracted to some ^xteijt by 
the north pole, and will it not take a northerly direc- 
tion in prefereLceto a southerly one? a. No. 4.1s 
water aconductor or non-conductor? A. Water is a 
conductor of electricity, although a poor one. 5 Will 
it form a good ground wire when not connected direct- 
ly with the ground or earth ? A. No. 6. Have the pores 
i'n any substance anything to do with Us power of 
conducting electricity ? A. Conductivity has been 
ehown to vary with the density of metal conductors. 
?. Do you think telegraphing a good business to follow? 
A. Yes. 

(26) R. O. S. asks: How much nitrate of 
silver could 1 get by dissolving a silver dollar in nitric 
acid? A. The nitrate of silver will weigh a little more 
than half as much again as the coin. 2 Would it be suffi- 
ciently pure for photographic purposes alter beingfu3ed 
and re-crystallized? A. You would probably have 
'rouble. 3. In what sort of a vessel would the fusing 
have to be done? A. Fuse it in a silver dish. Your 
coin is probably made of an alloy of gold. The inscrip- 
tion slgntfies JolmV, King of Petalg. (untranslatable 
abbreviation). " lo hoc signo vinces " means "by this 
ai^n " (the cross) "thou sbalt conquer." 

(27) N. A. W. says: My housekeeper went 
in the darn for some sugar, and came running back, say- 
ing trata witch, a wizard, or the devil was in ihe sugar 
barrel. " I considered myself equal to all three, and 
boldly went for them. The frightened housekeeper 
told me to stir the sugar; Idldso.and to my astonish- 
ment it produced a white light resembling the light 
from electricity. Will you give an explacation ?" A. 
ft is well known that , when two pieces of sugar are 
iubb-d together in the dark, a sort of e'ectrlcal phos- 
phorescence may be observed, due Probably to the fric- 
tion of the particles. Attention has beencalltd to It 
in our columns. 

(28) G. C. W. asks; How do astronomers 
calculate the distances of the sun and star s ? A. The 
sun's distance is calculated in various ways, as by ob- 
serving the time it takes for light to travtl ircm the 
sun u the earth, by noting, from procer points on ihe 
eaith's surface, the time occupied la the transit of Ve- 
tu?. etc. The distance of the stars is estimated frcm 
parallax. 

1. What are meteors composed of? A. Principally of 
Iron, nickel, hydrogen, and ctrtaln minerals. 2. What 
gives them velocity? A. Their orbital movement. 
1. Which bas the strongest attraction,^ electro-magnet 
with one half Inch core, containing fifty feet of copper 
wire weighing one half pound,oroneof the samepize 
containing one hundred feet of copper wire weighing 
one half pound? A. Tke latter. 2. What weight will 
an elect'o--nagnet, containing 50 feet of copper wire, 
No. 22, with one half inch core, with one cell of Bun- 
f'en's battery, hold up? A. We can give you no general 
rule for determining magnetic energy in this manner. 

What is the origin and chemical analysis of the aero- 
lites? A. They are supposed to be 01 planetary origin. 
For analysis, see answer as to meteor, above. 

Wnatisthe rule to find the convexity of a circle, such 
is the earth, reckoned from a level? A. See p. 122 

FOl.SO. 

What is the length of the steamship Great Eastern? 
Wbatis the size of her engine cylinders, and how many 
unsof coal dldshe consume in 24 hours? A. Length 
692 feet; cylinders of paddle wheel engines 74 inches 
diameter by 14 feet stroke; cylinders of screw engines 
84 inches diameter by 4 feet stroke: coal consumed per 
diem In ber voyage to New York tn 18f0, 26lH f unS. Sbe 
,ndlcated.on this journey 7,£52 horse power, by both sets 
of. engines. 
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(35) W.O, says: My engine appeared to 
bloiv through when runnltg light, or with little or no 
work on. Toe valves and piston work smoothly, ard 
appear to be steam-tight. The question arises: What 
Is me cause of tUS blowing through ? The Indicator 
diagrams exhibit an unusual amount of back pressure 
or compression ; and although I did not have an oppor- 
tunity of taking a diagram when running light, it Is 
reasonable to suppose that the compression Is the same 
as when In full work. The comprt ssion, which begins 
atntilf Btrok*>, is equal to the Initial pressure of steam 
at theend of stroke, thesteam being cutofl Bharply. 
The forward pressure gradually ruus down until, during 
the latterhalf of stroke, there is a point where the 
hack pressure overbalances the forward pressure 
(airaely, the pressure above tbe main valve, or between 
piston and cut-off valve), wh'ch forces the main valve 
up and allows the steam to escape during tbe latter 
half of stroke, the engine being carried over by the mo- 
mentum of the fly wheel. It isnecessary to state that 
thesteam la regulated by a variable cut-off governor, 
which relieves the main valve cf undue pressure. Am 
I correct ? A. four explaiation Fecms plausible ac 
cording to tbe diagrams, but we do notget a very clear 
idea of tbe arrangement of the valves. If tbe valve 
lifts on account of too much cushion, change it, Th« 
fir^t thing co determine, how ever, is whether or not trie 
valves are tight; as 1 1 Is only when this m&ttcrls settled 
tbat the engineer can properly begin to theorize about 
theiidlcator diagram. 

(38) R. M. says : I have been round Cape 
Horn and the Cape of Good Hope several timee, ana 1 
hivabiea round taaglooetw ice in a sailing ship, but 
It isslow travel. I propose to make my nexc voyage 
around the globe in 21 hours. By going up in the air 
high enough to clear tbe current that follows tbe globe 
round, remaining there 12 hours, I will let the earih do 
the travellog; then I will descend, land the malls in 
Chlna/.&Keln the United State* mail, ascend for ,12 heurs 
mort>, then comedown and la no the China mail In New 
York. I believe this c^u be dooeandwlU.bedoneyet. 
A. We do not understand what you mean by the current 
of air thatgoes round with tbe earth, unless It is the 
atmosphere -, in which case, we do not, think that you 
will get out of it. 

(37) I. L. T. says : I read that, after a house 
was struck by light nm?, a tin cup had a tendency to ad 
here to the kettle spout, and finally tfce spout would 
Buspend the whc/Ie weight of the tin cup. Upon further 
lavestigation, it was found that any nail In the house 
would suspend a common darning needle. Can you ex- 
plain It ? A.. If the statement is reliable, the fact that 
every particle of Iron about the premises was found to 
be temporarily polarized is a fine illustration of the 
power of thelnduced currents liable to be generated 
on the Instant of the passage of the discharge. 

(38) W. M. W. asks: How can I prepare 
heavy cotton cloth to prevent the evaporation of alco 
hoi i* I want to cover over open barrels, and would like 
some preparation that will be pliable. A, Melt paraffin 
with5percent of linseed oil, and run into cakes for 
UBe. When needed, melt, and spread the m'xture over 
the cloth, with a brush. 

(39) F. W, D. says: I attempted to make 
the pho°phor'zed oil ligbi (defcrioed iu a back number 
of tbe Scientific American >by placing a piece of phos- 
phorus of the s'ze of a haze) nut In a four ouDcephial, 
flliingone third full of boiling hot olive oil ; but it 
and would not operate. "Was tbe phial too large? Whai 
klDd of phosphorus should 1 use ? A. Use a larger pro- 
portion of phosphorus. The phosphorus should be 
that known as clear. The red variety will not answer 
the purpose, 

(40) H. C. W. says. In the Scientific 

Amebican of October 21 >ou state that a galloa of wa 
ter will produce a gallon of steam if confined In the 
same space. I think you have made am!stake,asIdo 
not think that It would produce steam at all, but would 
remain water. A Have you any authority for your 
opinion? 2. Please giveme a rulefor fiud'ng the sizes 
of the pulley In the head of the latne, to flta fly wheel, 
so that the belt will be tight on each of them ? A. See 
p. 93, vol.22. 

(41) P. H. asks: Is there any method of 
hardsnli g steel so that it will drill a file or hardened 
Bteel? A. Heat thesteel to cherry red and quench it 
in mercury. 

(42) R. R. asks: 1. What is the best way 
to mend an overshoe that is all rubber? flowcan'l 
mend one that is rubber and cloth ? How can 1 mend 
a leather shoe wlrhout sewing a patch on, using ce- 
ment prepared for the purpose? A. A solution oi 
pure gum rubber in naphtha will answer these pur- 
poses. 2 Cmthegumofanold overshoe be dissolved 
in any way to make It useful as a cement? A. Owing 
to the iarge amount of sulphur In such rubber, we do 
not think tt would pay you to try the experiment. 

lonceeaw atireltgbterof the shape and size of an 
egg, with a wire iastened in it, to be dipped in coal oil 
to kindle firee; can you tell me how to make it? A. 
Ordinary potter's clay is mixed with sulphur or other 
inflammable substance, mtlded Into tbe desired form' 
and thoroughly burned. It will then be found to be 
exceedingly porous and will then absorb, by caplllarj 
attraction, a large quantity of oil. 

Is there any kind of preparation that will make any 
kind of goods waterproof without injurirgtbe goods? 
How Isit prepared and used? A. Ten pounds of alum and 
a similar quantity of acetate of lead are dissolved in 
sufficient warm water, and the mixture allowed to 
stana till the precipitate of sulphate of lead has settled 
down. The clear solution, acetate of alumina, is 
poured off, and mixed with water In which dlFsolved 
lEltgiass is s'irredup. The articles to be made water- 
proof are steeped in ih's mixture for twelve hours, af- 
ter wh'ch they are dried and subjected to pressure. 
This processwlllrenderthe cloth both wat erf roof and 
moth proof. 

(43) J. V. R. asks : What is carbolate of 
iOttme compost d of ? A. This is not a chemical com- 
pound^ no w n as such to chemists. 

(44) J. H. M. says : 1. In looking over the 
bacK numbers of the Scientific American. 1 find a 
question by W. B. N. about the rack ana plnicn and ec 
csntricset works for sawing lumber. There appears 
to me the greatest difference imaginable between the 
systems. In the fir^t plage, tbe rack and pinion block 
bap a uniform motion throughout the v hole of Its 
movement •, the firct and last 1-S2 of an iith Is made 
at precisely thesamespeedasany of the intermediate 
parts of tin inch, provided there iB a uniform speed of 
thelever. Therefore, in order to set correctly and not 
throw a small log too far away Horn the knee, you are 
cotnpelledto stop the lever very gradually, and at an 
exact ooint. If not, your lumber will be too thick or 
tco thin, which isnot the case with the eccentric head 
blocks. While the uver Is being moved at a uniform 
speed, the motion imparted to thekneeby thedouble 



eccentrics is an accelerated and a retarded motion, un. 
til t he knee actually steps while the leveris still in 
motion, so that it is not necessary that thelever Bhould 
be moved to any fixed point in order to make even lum- 
ber. With tbe eccentric block you have only to go 
through with a certain manipulation to get certain aid 
accurate thicknesses. The manipulation need not be 
accurate, but the lever may vary two inches in one 
movement as compared with another. Another ad 
vantage Is that, while the lever is moving either back- 
wards or forwards, the knee alwayB moves ahead. 
Therefore you can setasquick asyoucan with the rack 
aDd pinion, lor you have only to go through with the 
same process. A, There are various devleeB for opera- 
ting the rack and pinion set works, also for operating 
the eccentric set works. By a sudden or qu'ck jerk on 
the lever, either deviceis liable to ihrowa light log too 
faraway from the knee unless It Is fastened toit. There 
art* several effective devices foraccompllshlDg the lat- 
ter. The only liability, then, Is to the extent of slack 
which may exiattn the working parts. 2. In ourmill, 
we have a cog wheel and pit ion to drive 5 gangs and 2 
large circular saws. This gear is driven by two 18x40 
inch cylinders. The coc wheel is 10 feet dis meter with 
7irms,dcpthofrlm5inches, width of rim 16 Inches, 
size of mortice for cogs 1&X12 inches, diameter of nub 
for BbaltUiiiches, lengrhof hub 12 tnches. The cogs 
of sa d wheel are made of maple, well fitted and driven 
ht-rd and fastened with dovetailed keys. Tbe rim of 
ihls wheel has been broker ; and in order to mend it 
we took two wrought iron r!ngB,l niceties square, and 
put them on hot, to shrink the rim together. Would 
there be contraction enough to the shaft wheel to pre- 
vent our taking out the ; shaft? A. A shrinking of the 
bands on the blank cogwheel would undoubtedly di 
mtnlehthe s'ze of .the center hole, proportionately to 
the extent of pressure and size of wheel, causing it to 
grip the shaft. 

(45) M. M. asks: In what months do the 
winds blow the strongest, and what are the prevalent 
directions? A. In February and March. From S. W., 
W.byS.,andN.W. 

(46) B. says: Some zinc castings are to be 
exposed to the we&fher; out as they are of an orna- 
mental character,! wan', to wash them with somecbem- 
ical that will oxidize them to some extent and give 
tbem a better color. I have tried Ammonia, but find 
► hat therainwillrun down on the castings in amllky 
stream, giving them a streaked appearance. Can you 
tellme what will oxidize the castings with a color that 
will stand exposure, or, in otherwords.what will hasten 
natural oxidation? A. Your best plan would probably 
be to try a series of experiments on the subject, by 
usingthe various acids beginning wlthnitric, andma- 
klng them of various degrees cf strength and different 
temperatures until the object In view is accomplished. 

(47) R. Casks: Is there any instrument 
to test the Eourness of vinegar, so as to tell when it iB 
fit for market? Is there any instrument to teBt the 
sweetness of elder, to tell If It will turn into vinegar 
quickly? A. The means employed require more appa- 
ratus and care than could be employed by one who 1b 
not achemist. 

(48) C. F. O. says: I have some very nice 
books which have been handled by eare'ess persons. 
Ho wean I e'ean off the finger marks end dirty spotB? 
A. We do not know of any other method than the use 
of rubber. 

(49) G. H.asks: What will clean hammered 
granitealter It btcomeB dark or dingy? A. Try care- 
ful washing with a moderately strong acid. 

(50) W. D. asks; How can I color paraffin 
yellow, red, blue, black, etc., so that It will retain the 
coloring when In a melted Btate? A. Except with 
black, we believe this has rot yet been accompiirhed. 
By continued experiment you might .possibly discover 
che truemethod- 

(51) 2. C. "B. asks: Is there a composition 
wltn which the lnsldesof vinegar tanks, made 0/ spruce 
lumber, can be painted to make them ti-jbt, which the 
vinegar will not affect? A. Pitch is used for this pur- 
pose. 

(52) C. H. M. asks: Why are the brilliant 
jewels, that so much resemble diamonds, called paste ? 
A. The ingredients (white sand, pearlasb, nlter,ar6en- 
ic. manganese, etc ) are first made into a paste wirh 
red leaa, which, after rhe mass has been fused, Imparts 
to the glass beautiful prismatic colors. 

Upon what does the magnettc tension of a helix de- 
pend, upon the number of turns of the wire, or upon 
the volume of electilclty flowing through it? Which 
would induce the more magnetism, a helix of small 
wire composed of 400 spirals with 8 cups to excite it, or 
a larger wire of SCOsnirals and 6 equally strong cups to 
produce thecurrent? A. Itdepends upon the number 
of farads per second, and the compactness of the helix, 
for the Inductive liflucnce Is inversely as the square of 
the distance from tbe core. As to electricity and cry s- 
talization see p. 187, vol. 31. 

(53) G. H. H. asks: 1. Is there anytest be- 
sides experience by which we may know that a room on 
the ground floor should not be used as a sleeping apart- 
ment, on account of dampness? A. The hygrometer 1b 
used for this purpose. 2, In ventilating a room, should 
the flue open near to the ceding or near to the floor? 
A. Near the floor in mary instances, but no general 
rule can be given. S. Is the lightest air necessarily 
the impure air ? A. No. 

(54) O. B. says: From philosophical works, 
I find that gold as a conductor cf heat istctdownat 
1 000, silver 972, tin 308, firebrick 11. Earthenware is 
composed of a substacce that rarkB It as a conductor 
with firebrick. From the above figures then, tt ap- 
pears that stiver is more than 88 times a better conduc 
tor than firebrick or earthenware; yet Professor Tyn- 
dall in his work on ** Heat as a Mode of Motion," in 
= peaking of tbe comparative radiation of a Bilver tea- 
pot and an earthenware one, both being filled with boil 
ing water, says: " Tbe silver produces but little effect, 
while the radiation from the earthenware is so copious 
as to drive the needle to S0°." Why is it, toe, that in 
practice tin is always preferred for hot air pipes to flues 
that are smoothly plastered? Of course, Btme advan- 
tage would he derived from the superior smoothness of 
tbe tin ; the ascending air currents would not encoun- 
ter so much friction, but this advantage would not com' 
pensate. for thediflertr.ee in the conduding c ipa city of 
thetwoe b?tances, tin being more than 21 tlmeB a bet- 
ter conductor than tbe plaster. Please explain. A. 
Good radiators are good aopciberBof heat, that is, t!»e 
surfaces which can easily communicate motion to the 
ether are equally capable of accepling it from tbe 
ether. On the contrary, a bad radiator, such as a metal- 
lic Burface,ls a bad absorber, and therefore a good re- 
flector. Hence, tbe thlnneBt metallic fl'm upon a sur- 
face powerfully protects L(t fro the action of radiant 
heat. 



(55) L. O. asks: What is a test for lard oil? 
A. The operation of determining the quaity of the oil 
Is one of considerable difficulty, and cannot be advan- 
tageously employed by one whols unacquainted with 
chemical operations. 

(56) M. A. asks : Why do the leaves of one 
tree turn yellow and fall, w hile the rest are still bright- 
andgreen? A. it Is probably due to some ace'dent 
that had befallen the tree, which has caused the prema- 
ture changein the color of its foliage. 

(57) W. A. C. asks : How can I make a good 

burnishing ink for the heelsof boots and shoes? A. 
Take soft water 1 gallon, extract f logwood lo z ; boll 
them until the extract la dissolved, then remove from 
theflreand add copperas 2 ozs., bichromate of potassa 
and gum arable, each % oz., all to be pulverized. This 
makes a cheap and good color for shoe or harness edge; 
but forcobblingandfornewworii, uponwhich you do 
not wish to use the hot kit, but floish with heelball 
you will find that If, as you pour this out In to the bot- 
tle touse,youput a tables poonful of lampblack to eacL 
pint of It. i»\ will make a blacker and nlcerfinish. l r 
makes a good color for cbeap work, but for fine work, 
nothing willsupersede the following: Alcoholl pint, 
extract of logwood and tincture of Iron each 1 oz., 
nut galls, pulverized, 1 oz., sweet oil y t cz mix. 

Will insects preserved in a solution of arsenic have 
any injurious effects tf kept In a sleeping room? A. 
We think not. Arsenic is not a volatile poison. 

Where can I obtain a Naut cal Almanac ? A. Of any 
dealer in naut leal Instrument?. 

Can you furnish back numbers of your papei? A. 
Generally. Send us a list of what you require. 

How can I make a cheap telescope? A. Seep. 186, 
vol, 30, 

(58) M.K.asks: Do you recommend cosl 
tar as the best-preservative tor the bottom of red cy- 
press fence posts In the ground? A. Tar dipping Is 
very good ; solutions ol chloride of zinc and of (ono 
stve Bublimateare also extensively used for thispur- 
pose. Another good method lslhat of slightly char 
ring the ends of tbe posfs, as charcoal Is very un- 
changeable, resl&ttr g perfectly the aetton of both air 
ardmolsture. Timber aud grains of wocat an* rye, 
converted into charcoal 1,800 years ago, at.Herculane- 
um. remain aa entire as if they had been charred but 
yesterday. 

(59) G. says : I have a glass 55 inches long- 
wlin 2% Inch oojective. It is a ship giasp,w Una power 
of only fifty times. You state that a glass with that 
sized objective may be made to magnify a hundred and 
fifty If ltistobeused foran astronomical glass,which 
I often want to do. Can I have a stronger eyepiece, 
that I can use for such purposes? A. Yes. 

What metal In common use would answer for a fau 
cet for vinegar, and would not be affected by It ? A. 
Block tin might be used, but faucets of wood are by 
far the best for thfs purpose. 

What Is the best touse on a boat to prevent its wa 
ter-soaking? A. Trycoaltar. 

(60) S.J. L. says: I learn that Professor 
Bischoff, of Glasgow, filters water for diinkfrg pur- 
posesthrough spongyircn and powdered limestone, 
The iron is procured in a powdery, spongy Btate by the 
reduction of an ore without fusion after i he extraction 
of sulphur and copper by heat. Can you give me such 
information as will enable me to do this? A. Iron 
may be obtained in a finely divided state as the hydra- 
ted sesquioxide.by uBing nitric acid as ihe solveDt and 
precipitating it with ammonia, decanting tie superna- 
tant llqu'd, and washing the precipitate several times 
with water. 

(61) W. H. F. asks': What is best for fill- 
such woods as walnut, butternut, oak, etc., previous 
to varnishing, and how is it applied? A. Boiled Un- 
seed oil and carbonate ot lead Is used for this pur- 
pose. 

Can toy balloons be made by blowing the rubberlnto 
bubbles? A. No. 

Wood expands with water, but a cord which Is of 
woody fiber shrinks. How Is this ? A. Wooddoesnot 
expand longUudically, but transversely. This swelling, 
as in the case of the cord, causes it to twist very tight 
ly, which accounts for the longitudinal contraction. 

Howcan I gild or bronze the inside ot a cocoa-nut 
shellthat I have made into a bowl? A. Flrstapply 
twoor three coatings of boiled linseed oil and carbo- 
nate of lead. When quite dry, lay on a ibin coat of 
goldsize. This is prepared by grinding together some 
red oxtde of lead with the thickest drying oil that ear 
be procured, mixed, previous to using.wttb a little oil oi 
turpentine, till It Is bronght toa proper consistence. 
When the size has sufficiently dried, the gold leaf Is ap 
plied upon the point ef a fine brush.and gentlypressed 
down with a ball of soft cotton. Tbe dextrous appli- 
cation of acemel'sbairbrush sweeps. 'away the loose 
particles of the gold leaf without disturbing the rest. 

(62) I.G-. Casks: lam making a hollow 
glass prism for liquids. Bisulphide of carbon smells 
100 badly to suit me. I am informed that oil of cassia 
has a still higher dispersive power. Is this true? A. 
Yea. 2. What cement orvarntshcan I use, that Is not 
permeable to or soluble in that liquid? A. Take a 
quantity of common Bhellac, dissolve In alcohol, expel 
the solvent by evaporation, and melt. Apply hot. 

(63) G. asks: 1. Does the nickel plating 
process without the use of a battery, devised by Pro- 
fessor Stolba, give as substantial a covering as the one 
withabatteiy? A Itgivesaflne covering, which is 
quitedurable. 2. Does the Stolba process deposit any 
ot the zinc used in the solution? A. No. 

How are chloride of nickel and sulphate of nickel 
made? A. Cnlorlde of nickel is formed by dissolving 
the oxldeln hydrochloric acid. Its solution on evapo- 
ration yields green hydrated crystals. Sulphate oJ 
nickel is obtained by dissolving metallic nickel, or its 
oxide or carbonate, in sulphuric acid. It crystalizcsm 
green, rhombic prisms, which require 3 parts of cold *a- 
terf orsolutlon. 

(64) J. P. asks : How can iron stains be 

eradicated without damage to tbefabnc? A. Wet the 
spotwtth lemon juice, sprinkle with salt, andlay iu 
tbe sun to dry. Repeat the application until the stains 
are removed. 

(65) J. T. V. asks: Can you inform me of a 
process for makiig sensitive paper? A. See p. 314, 
vol. 30. 

What chemical Is used for 'preparing the automatic 
telegraph receiving paper? A. If a current be made 
to pass through papersoaked in iodide of potassium, 
Iodine will be separated at the positive wire, and a 
btowD Btain will be produced. It la more convenient 
to employ amixture of equalpans of saturated solu- 
tions of f errocyanide of potassium and r Unite of am 
mouia, diluted with ao equal volume of water, one 
part of each solution to two part; of water. Any kind 
of fine, white, unglazed paper will answer the purpose- 



(66) Q. aBks : How is the crystalized or 
frosted appearance on galvanfzed ihttt end tt st iron 
produce*? A. Immerse for a shorttlraeln dilute nl 
trie acid. 

(67) E. E. P. asks ; What is the best sizing 
to apply to outside brickwork before paining? A. Try 
boiled linseed oil and carbonate of lead. 

(68) J. I>. aeks : Is there any liquid sub- 
slance as subj* cc to capljlary attraci ion as water, ana 
not so easily evaporated? A. We know of no tuch li- 
quid. 

What would be the result if an irres'stlble came in 
contact with an Immovable? A. The supposition is ab- 
surd, for there can be neither except aB m ere meta- 
physical conceptions. 

(69) M. B. asks: 1. Where should a tree 
one hundred feet high break, in order that the part oro- 
ken off may reach fromthetop of the stump to apoint 
on the ground flftyfeetfromthcrootof the tree? A. 
A t37 feet 6 Inches from tbe ground. 2 Will you please 
giveme a rule by which allmch (xsmples- ranbe work- 
ed ? A. See Euclid, Book I, Prop. 47. " The Bquare of 
the hypothenuse of a right-angled triangle 1b t qual to 
the squareBOf the sides which CLntain the right angle." 

(70) A. G. Jr. writes to correct statements 
madeinouranswerto A, F. O.on p. 135, current vol- 
ume, in regard to the Leclancbe" battery, which wera 
foundedon misconceptions of its real action. . In the 
Leclanche, the conditions of ordinary batteries are hoc 
changed. In this, as in all other forms of battery 
where it is used, zinc Is the electro-poeiilve eHmcnt.or 
oneactedupon. The electromotive force of a Grove 
being 100, this is 75 and Dan i ells' 50; or 3 cells cf thia 
battery are equal to A of theDanlells. Itc&rnot he 
driven to do morethanaHmited amount of work (run- 
ning down in a very shorttime if kept on closed cir- 
cuit), and therefore continues its usefulness for a vrry 
long time. 

(71) H. C. W. says, in reply to W. F. R, 
who aeked as lo the action of oils on rubber : Seme 
time ego Iputsomekeiosene oil in a bcttle,clc£ed it 
with a rubbf retepper, and laldltiown on its side, so 
1 hat the oil came In contact with the rubber. In a day 
or two, I found theoilhad Bwelled tbe rubberto about 
twice its original s'ze, and f orced it cut of the bortle, 
spilling the oil. On diylDg the stopper, It took it£ or- 
iginal size and shape. 

(72) H. P. says, on producing musical tones 
fromthingobiete: Iheartbatitisnow very Gllfiru it to 
find glasses which will produce a clear musical tore. 
FineglasB of oldmanufacture is had glass, and has a 
beautifully billltant appearance; and when struck, It 
gives a very clear note. If the edge Is thin, it Is very 
easily thrown into musical vibration. But very little 
of thlsglass Is now made; a year ago there were but 
two manufacturers of it in this country, and one of 
those gave it up during the past year. The manufac- 
ture of lime glass has been so very much Improved 
within a few years that it Is taking the place of the 
more expensive lead glasB, aod It is sometimes difficult, 
even forau expert, to tell by the eye which iB which 
but when the glasses are struck, thrre is longer any 
doubt. Theleadglass glveB a pure cleartone,in com- 
parison with which tha sound from tbe lime glass Is 
weak and harsh ; and no amount of rubbing will bring 
a note from the edge of the lime glass. 

(73) J. H. O. says, in reply to H. H, M. ( who 
asks: '• What will harden coM tar bo that the heat of 
the sun will not cau3e it to run or melt?" I have an old 
fashioned steep shirjgle roof that I had covered with 
English lootingfelt; then I had coal tar applied (*nout 
five feet square at a time) and then 1 sprinkled clean 
coarse baramd on the tar. So far it has made a good, 
cheap roofing, which do eB not run. The roof is quite 
a steep one, and the tar was applied laBt August. 

(74) J. K.. says, in answer to C. M. C.'a ques- 
tion as to thumping in an tngine : 1 think the center of 
piston and tbe center of crank pin are not In a straight 
line, and thatthecroBShead is too loose. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents.aud 
examined with the results stated : 

G F. F.— It Is an impure quirizcse rock, colored by 
sesqnioxldeof iron— A mlDiia) sample ftiilniuniLe 
oraddresd contained galena.— E.— It is a quarzose peb- 
ble, with a seam coated with oxide of Iron.— I. B P. L. 
— Boih specimens are chiefly microscopic crystals of 
magnetite, together with ciystaUzed fragments of zir 
con andquartz. 

P. B. asks; Howcan Igetrid of rats,other- 
wlse than by poison or traps r — M. A.H. & B. a*h : 1 
tViilanlS inch ourrstone mtil grind corn into good 
meal? The mill is an under runner, tuns stiff on'the 
spindle, with a dress quiteoeep at the eye butshallow 
at the skirt; Epeedfrum4t;(Jto 600 revolutlota ptr min- 
ute. Some ola millers Buy that such small st jucb have 
to be set bo clcsethat the mealwlllhtat.and the speed 
issohlghthattbegralnwillbe ibrown out before the 
grlndinghas been completed. They also declare ihat 
auch amtllwilllakemore power thin an upper runner 
of 48 inches otamtter. Is this to? 2. Webave8boi8e 
water power; how much corn ougl t this lo grind per 
hour ?— B G.B askB:Ofwhat material isihereedof 
the euphonic whi6tle, Eomctimes called the piame 
ffbistle, made?— W. W. B. asks : What is the mode of 
opeiatiou for isochronizi»g the hair or balance spring 
of a watch ?— a. B\ W. asks : How shall ,1 make a good 
article ot candy , of various flavors ?— T. S. M. & Co. 
ask: How is matganese converted into manganite?— 
J.McD. asks: What is the beet method of drying corn 
and com meal on aemallscale,eothatthe meal may be 
shipped witbout danger of beating? Is It better, to 
dry the corn or to djythe meal?— W. H. R. asks: How 
can I make muriatic salts ol nickel ? 
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The Editor of the Scientific American 
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On a Sliding Face Plate. By E. B. W. 
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HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to ap- 
pear Bhould repeat them. If not then pub- 
lished, they may conclude that, for good rea- 
sons, the Editor declines them. The address 
of the writer should always be given. 

Enquiries relating to patents, or to the pa- 
tentability of inventions, assignments, etc. 
will not be published here. All such ques- 
tions, when initials only are given, are thrown 
into the waste basket, as it would fill half of 
our paper to print them all ; but we generally 
take pleasure in answering briefly by mail 
if the writer's address is given. 

Hundreds of enquiries analogous to the 
following are sent : " Where can a machine 
for making matches be obtained ? Who sells 
a basket sifter ? Who ma'ies combined but- 
ter printers and scales 1 Whose are the best 
books on mechanical drawing ? Who sells 
dies for cutting envelopes? Who makes a 
machine for dressing millstones? Where 
can lathes for turning butter ladles be 
bought ? Who sells battery carbons ? Where 
can a paper bag machine be bought? Whose 
is the best hammer hay press ? Where can 
a 'computing machine be obtained? Who 
sells egg testers? Who makes pocket alarm 
watches? Where can information about the 
uses and selling prices of mica be found ? 
Who sells flint glass for lenses ? Whose is 
the best steam plow '.' What is the price of 
a terrestrial globe, 2 feet in diameter? How 
can the sugar-refining business be learned? 
Who sells corn mill apparatus, to do the best 
work with the least power?" All such 
personal enquiries are printed, as will be ob- 
served, in the column of " Business and Per- 
sonal," which is specially set apart for that pur- 
pose, subject to the charge mentioned at the 
head of that column. Almost any desired 
information can in this way be expeditiously 
obtained. 

rOPPICIAL.l 

Index of Inventions 

FOB WHICH 

Letters Patent of the United States 

WERE GRANTED IN THB WEEK ENDING 

October 27, 1874, 

AND EACH BEARING THAT DATE. 
[Those marked (r) are reissued patent! . 3 

Aerial vessel, F. Leblanc 156,359 

Auger, earth, I. C. Van Demau 156,394 

Axle Bkera, W.D. Rinebart 156.38U 

Air brakes, tripping, G. Westlnghouse, Jr 156,323 

Bale tie, H. B.Jones 156,392 

Bale tie, R. Terrell 156,262, 156,263 

Battening, J. Loppacker 156,298 

Bed, adjustable, A. F. Supplee 156.318 

Bed louDge, F.Braun 156.273 

Bed lounge, J. Hoey 156,252 

Bed bottom sprint?, Branson et al 156,272 

Bee hive, J. R. & T. J. Moaeley. 156,303 

Beer kettle oottem, R. Dreher 156,211 

Belt sticking compound, B. Griffith 156,285 

Bench hooK, carpenter's, E. Odell 156 232 

Bird cage, C. L. Osborn 156,372 

Bird cages, seed cup for, A. B. Hendryx 156,848 

Bitumen, molding, Gibbons & Skinner 156,250 

Boat, torpedo, C. J. Von Cort 156,320 

Bolt, O. C. Sqayer 156,238 

Boot pac, moccasin, Kelleher & Randlett (r) 6,098 

Boring machine, H. Ralbach 156 226 

Bottle stopper, E. Harris 156,219 

Bottle Btopper, J. B. Miller 158,302 

Bowling pins, setting, J. S. Conlln 156,334 

Broom handle Bocbet, Anderson & Houghton 156,324 

Brushes, making, I. S. & J. W. Hyatt 156,355 

Buckle, belt, J. Spruce 156,384 

Bureau and wardrobe, dressing, A. E. Barnes 156,201 

Calendar, T.J. Thorp 156,391 

Cans, faucet for oil. E. A. Jackson 156,290 

Car axle die, E. Kerr 156,295 

Car brake, railway, J. W. Glover 156,284 

Car coupling, G. H. AmeB 156,326 

Car coupling, R. Hopkins 156,297 

Car seat, reclining, H. A. Wood 156,397 

Car wheels, casting, W. A/Miles... 156,255, 156,256, 156,257 

Carriage, cblld'B.C, F. Lauer 156,297 

Celluloids, making, J. W. & I. S.Hyatt 156 353 

Chandeliers, ball Joint for.J. V.Mathlvet 156,223 

Cheese vats, etc., heater for, G. Harris 156,251 

Churn, W. E. Dickson 156,336 

Churn, Jones & WllkeB 156,357 

Cigar case, C. L. W. Baker 156,266 

Clgarmold.R. W.Gray , 156,341 

Cloth measuring, I. M. West 156.395 

Clothes dryer, H. Tollner 156.393 

Clothes line fastener, J. Hill 156,350 

Coal, handling, C. H. Bass 156,327 

Coat and carriage robe, B. Levy 156.3^0 

Collodion, solidified, I. S. & J. W. Hyatt. 156 352 

Core box, J. Klrkpatrlck 156,290 

Corset, C. P. Clark 156,276 

Corset, H. A. Lyman (r) 6,108 

Cultivator, A. J. Goodrleh..... 156,216 

Digger, potato, D. Fulkerson , 156,249 

Doll's clothes' pattern, C. L. Slade 156,382 

Door check, G. W.Roberts 156,237 

Dose Indicator, etc., I. W. Ives 156,225 

Drawing appaiatus, C. Dlehl 156,209 

Dredglne apparatus, W. T. Stackpole 156,260 

Elevator, H. H.Blake 156,329 

Engine balance valve, steam, J. Goodman 156.340 

Engine, direct action, W.H. Harrison 156.346 

Engine oil cup, steam, E. J.Jones 156,291 

Engine slide valve, steam, H. Bolthoff 156,270 

Engines, relief valve for steam flre,.G. J. Orr.... 156,871 
Fence post, D. £. Mable 156,633 



Fire extinguisher, H. S. Parmelee 

Fork, horse hay, J. F. Troxel 

Forms, turning globular, A. J.Kane 

Frame for children, safety, J. Perkins 

Furnace, metallurgical, N. W. Wheeler . 

Furnace, hot air, W. H. Lotz 

Furnace, steam-generating, G. W. Cummlngs. 

Furnace, regenerator, A.PonBard (r) 

Game apparatus, W. A. Elderkin 

Gas purifying, Hulett & Chandler 

Gas, regulating cock for, E. F. Brooks 

Grain binder, J. McNeal 

Grain drill cleaner, J. H. Bean 

Hame fastener, S. Miller 

Hammer, power, J. C. Butterneld 

Harvester, J. Hall 

Harvester binder attachment, C. M. Suter 

Heater, soldering iron, Burwell et al 

Heater, evaporating, A. M. Rodgers 

Heel-grinding machine, Thompson &. French (r). 

Hinge, gate, Shepard & Adams 

Hinge, lock, A. J. Alston 

Hinge, lock, C. B.Clark 

Horse collar stay. W. H. Penfield 

Horee hoof protector, J. H. Guest.. , 

Hydrant, J. A. Stacy 

Ink or fluid, writing, I. M. Reams 

Iron and steel, making, A. T. Hay 

Ivory, fictitious, J. W.& I. S. Hyatt 

Kiln, R. F.Marshall 

Knitting machine, H. Pease 

Knitting burrs, oiling, J.;Maxwell (r) 

Latch, gate, E. Halsey 

Letter box, J. H. Williams 

Lock, A. Hermann 

Loom shuttle, J. Do man, 

Loom shuttle guide, Hastings & Gerald 

Mechanical movement, F. H. Richards.. r . 

Milking stool, N. E. Hinds 

Mills, toll taker for grist, J. F. Stratton 

Mining machine, coal, R. Fletcher 

Negative softener, W. W. Whiddit 

Nozzle, J. H. McConnell , 

Nut locks, D. R.Pratt 156,284, 

Offal, acparatuB for treating, T. Webber 

Ores, reducing, N. W. Wheeler 

Overalls, A. Rosenberg 

Paper box, S. M, Clark 

Paper-cutting machine, T. S. Greenman 

Paper-cutting machine, D. Heston 

Paper pulp stock grinder, F. A. Cushman 

Photographic paper, T. Doney 

Piano action, upright, C.Petltclerc 

Pianoforte attachment, A. Steinway 

Pile cutter, G. H. Cavanagh 

Pills, etc., machine, T. J. Young 

Planter, corn, J. A. McClure 

Plow, Buckley & Harms 

Plow, P. H. Decker 

Plow.H. B. Whittemore 

Plow, corn, A. F. Batcheller 

Plow shade attachment, J. G. Darby 

Pocket book, D. N. B. Coffin, Jr 

Press, cotton, G. W. Stewart 

Propeller, screw, N. A. Patterson 

Pump, M. S. Clark 

Punch, Morgan & Reld 

Purifier, flour and middlings, C. F. Keller 

Puriaer, middlings, J. B. Martin 

Railroad time signal, J. Hughes 

Rake, horse hay, S. H. Bushnell 

Refrigerator, J. J. Bate 

Roof, fireproof, J.D. Pierce 

Rope socket, F. Bowen 

Rowing exercise apparatus, L. D. Tlce , 

Sash fastener, T. L. Shaw 

Saw handle, W.Mlllspaugh 

Scales for weighting coins, W. Schmolz 

Sewing machines, etc. , driving, W. B. Snow,.... 
Sewing Implement, combined, F. L. Waterman 

Sewing machine cutter, T. L. Barber 

Shirt, H. B. Fanton 

Shoe, club foot, W. Autenrleth 

Shoe lace, metallic spring, S. Halght 

Shoe pac, moccasin. Kelleher & Randlett (r) 

Sinks, etc., cleaning, R. A. McCauley 

Smoke stacks, cone for, S. Hughes 

Soldering machine, Hlne & Bentley 

Soldering machine, D. Gup tall 

Spindle step, Chatterton & Mayor 

Spinning wheel, M. McLeod 

Spirits, rectifying, C. B. Jarvls 

Sportsmen, decoy bird for, Strater & Sonier , 

Stereoscope, A. Qulrolo , 

Still, oil, Alexander & Eberhard 

Still, oil, McGowan & Van Syckel 

Stone- dressing machine, T. J. Glfford 

Stone-splitting machine. S. S. Brooks 

Stove, cooking, G. W. Swett Cr) 

Stove, cooking, N. S. Vedder (r) 

Stove cover, J. V. Vrooman (r) 

Table, L. Postawka 

Table, game, W.C. Stiles 

Table, book- supporting, Patterson & Swenson.. 

Tack, stair carpet, M. Krlckl 

Telegraph cable, G. Zannl 

Tellurian, G. P. Tindall 

Thermostat, electrical, W. B. Watkins 

Thill holder, F. C. Burchell 

Thistle extractor, Bllmer & Eckel 

Tile, etc ., porous, S. E. Lor lng 

Tobacco, suspending, S. R. MathewBOn 

Tobacco, treating, M. R. Pearsall 

Toilet case, chamber, E. Ewing 

Toy pistol match, W. S. Beecner 

Transplanter, G. E. Coppen 

Tube expander, O. Pagan 

Turning globular forms, A.J. Kane 

Type, line curver for. T. H. Winchester 

Umbrella, cane, A. Hill 

Valve, discharge brake, G. WestinghouBe, Jr 

Valve, safety, E. H. Ripley 

Vault, Bafe, etc., A. L. Stlmson..... 

Vehicle wheel, G. Cornwall 

Vessels, fender for, P. R. Pratt 

Vise jaw, movable, B. F. Stephens 

Wagon seat, S. G. Peabody 

Washing machine, J. A. Eno 

Watch key , F . Jaco t 

Watch regulator cap, W. H. B. Schmied 

Watch balance cock die, Manchester & Bolen. .. 

Watchmaker's wheel stretcher, R. Cowles 

Water wheel, R. Hunt 

Wheel for harvesters, etc., S. S. Stultz 

Windlass, W. H. Harfield (r) 

Windmill, Sholes & Kelly 

Windmill, E. and D. C. Stover (r) 

Window blind, etc., A. A. Jaqua 

Wooden handles, making, T. Piper 

Wrench, B. G.Martin 

Wrench, W.R.Moore 



. 156,374 
. 156,241 
. 156.293 
, 156,307 
. 156,244 
. 156.362 
. 156,208 
. 6,107 
. 156,812 
. 156,351 
. 156,880 
. 156.301 
. 156,202 
. 156,368 
. 156,276 
. 156,344 
. 156,390 
. 156,332 
. 156,258 
. 6.10S 
, 156,315 
. 156,325 
. 156,277 
, 156.306 
, 156,342 
, 156 385 
156,379 
156,220 
156,354 
156,364 
156 376 
6.106 
156,345 
156,246 
156.S4S 
156,337 
156.347 
156.236 
156,222 
156,317 
156,839 
156,245 
156,300 
156,235 
156,321 
156,243 
.156,381 
156,333 
156,217 
156,286 
156,335 
155,210 
156,308 
156,388 
156,204 
156,398 
156 ,367 
156,331 
156,283 
156,396 
156,268 
156,282 
156,206 
156,387 
156,375 
156,279 
156,231 
156,294 
156,299 
156,239 
156,275 
156,269 
156,309 
156.271 
156,392 
156,314 
156,369 
156,259 
156,383 
158,264 
156,267 
156.214 
156,200 
156.218 
6,099 
156,366 
156,288 
156,223 
156,343 
156,205 
156,230 
156,253 
156,239 
156,311 
156,265 
156.229 
156,215 
156,274 
6,102 
6,104 
6,108 
156,310 
156,389 
156,304 
156 358 
156,399 
156,319 
156,242 
156,248 
156,203 
156,361 
156,254 
156,305 
156,213 
156,328 
156,280 
156,373 
156,293 
156,247 
156.221 
156,322 
156,312 
156,261 
156.281 
156,233 
156,386 
lo6,377 
156,338 
156 356 
156,313 
156,227 
156,207 
156,224 
156,240 
6,105 
156,316 
6,101 
156,400 
156,378 
156,365 
156,370 



APPLICATIONS FOR EXTENSION. 

Applications have been duly filed and are now pending 
f or the extension of the followlngLettersPatent. Hear- 
Ingsupon the respective applications are appointed for 
She days hereinafter mentioned : 
31,220.— Finger Guard.— M. L. Ballard. Jan. 13. 
31,252.— Iron Bale Tie. —J.J. McComb. Jan. IS. 
31,284.— Finger Guard. — M. L. Ballard . Jan. 13. 
31.315.— Grinding Card Teeth.— C. Hardy. Jan. 20. 
31,578.— Paper Folder. —W.H. MlllJken e£ a*. Feb. 10. 

EXTENSIONS aBANTEP. 
30,536.— Finishing Gas Fittings. —J. W. Lyon. 

DISCLAIMER. 

30,536.— Finishing Gas Fittings.— J. W. Lyon. 

DESIGNS PATENTED. 

7,806.— Envelope Rack.— M. Bennett Jr. .Hartford, Ct. 
7 807.— Vase.— J. K.King, St. Paul, Minn. 
7,808.— Spoon Handle.— C. Osborne.N.Attleboro'.Mass. 
7,809and 7,810.— Oilcloth.— C.T.Meyer e«ai.,Bergen,N.J. 
7,811.— Oilcloth.— J. Meyer. Lanaingburgh, N. Y. 
7,812.— Sideboards.— L. E.Stelnman, Cincinnati, O. 
7,813.— Bottle.— J. H. Williams, Broadalbln, N. Y. 

TRADE MARKS REGISTERED. 

2,037.— Binder.— J. K. Barrett & Co., Chicago, 111. 
2,038— Cigars, etc.— Batchelor Bros. .Philadelphia, Pa. 
2,039.— Medicine,— E. EdmundBon, Jr., Pittsburgh, Pa. 
2,040.— Nails, etc.— Wallace & Sons, New York city. 
2.041 and 2,012.— Tar Cordials. —H.R.Wishart,Phlla.,Pa. 
2,043.— Carbon BL&CK.-The C.B. Co., New York city. 
2,044.— Publications.— J. Gruber, Hagerstown, Md. 
2,045.— Medicines.— J . C Street & Co., New Yorkclty. 



SCHEDULE OF PATENT FEES. 

On each Caveat ....810 

On each Trade Mark 825 

On filing each application for a Patent (17 years). 815 

On Issuing each original Patent 820 

On appeal to Esamlners-ln-Chlef 810 

Onappeal to Commissioner of Patents...,. 820 

On application for Reissue 830 

On application for Extension of Patent 850 

Ongrantlng the Extension 850 

On filing a Disclaimer .* 810 

On an application for Design (3>j years) 810 

Onappllcatlon forDeslgu (7 years) 815 

Onappllcatlon for Design (14 years) 830 



CANADIAN PATENTS. 

List op Patents Granted in Canada, 
October 29 to November 7, 1874. 

3,999.— N. Stephens.Brooklyn, Kings county, N. Y..U.S. 
Improvement In cement lined plpes.called "Stephens' 
Improved Cement Lined Pipe." Oct. 29, 1874. 

4000.— M. S. Schario, Village of Sunderland, Ontario 
county, Ont. Improvement In spring bed bottoms, 
called "Scharlo's Improved Spring Bed Bottom." 
Oct. 29, 1974. 

4,001.-1. Frechette and Louis Cote\ St. Hyaclnthe City, 
P. Q. Une machine a faire les cambrures de bottes 
et soullers, called "Le Tallleur de Cambrures de Fre- 
chette." (Boot and Shoe Crimping Machine." Oc- 
29, 1874. 

4,003.— J. O. Brown, Forestvllle, Chatauqua county, 
N. Y., XT. S., assignee of O. M. Sweet, same place . Im- 
provement In step ladders, called "Brown & Sweet's 
Improved Step Ladder." Nov. 2,1874. 

4,003.— M. J. Althouse, Wanpun, Fond du Lac county. 
Wis., U. S., assignee of G. Raymond, same place. Im- 
provements on wind wheels, called "Althouse & Ray- 
mond's Wind Wheel." Nov. 2, 1874. 

4,004.— D.Morse, Chicago, Cookjcounty, 111., TJ. S. Im. 
provements In churn dashers, ealled "Moore's Im. 
proved Churn Dasher." Nov. 2, 1874. 

4,005.— J. Head, Andover, Alleghany county.N. Y.,TJ. S. 
Improvements on a machine for scouring leather, 
called "J. Head's Leather-Scouring Machine." Nov. 
2, 1874. 

4,0r6.— A. F, Cooper, Cambridge, Middlesex county 
Mass., U.S. Improvement onmedlcated pads oroelts 
for the cure of rheumatism and other kindred, com- 
plaints, called "Dr. Cooper's Medicated Pad or Belt." 
Nov. 2,1874. 

4,007.— N.H.Dolsen, Chatham, Kent county, Ont. Im- 
provements on car couplings, called "Dolsen's Auto- 
matic Car Coupling." Nov. S, 1874. 

4,008.-0. P. Flynt, Boston, Suffolk county, Mass., XT. S. 
Improvements on ladles' garments, called "Flynt's 
Dust and Weather Protector." Nov. 2, 1874. 

4,009.— L.D.Adams, Buffalo, Erie county, N. Y., U. S. 
Improvements In car couplings, called "Adams' Car 
Coupling." Nov. 2,1874. 

4,010.— H.Servls, Rochester, Monroe county, N. Y..TJ. S. 
assignee of C. M. Coolldge, same place. Improve- 
ments on a process for producing caricature photo- 
graphs, called "Coolldge's Process for Producing Car- 
icature Photographic Pictures." Nov. 2, 1874. 

4,011.— A. Goth and C. A. Wolle, Bethlehem, Northamp- 
ton county. Pa., IT. S. Improvement on machines for 
coatlug paper with oil colors, called "Goth & Wolle's 
Machine for Coating Paper with Oil Colors." Oct. 7, 
1874. 

4,012.— J. Authors and W. F. Munro, Toronto, Canada. 

i ,UBefulform for the head or the slot In the head of 
screw nails, called "Author's Improved Screw." Nov. 
7, 1874. 

4,018.— A. D. Cable, Montreal, Can., and O. B. Howard, 
Portland, Cumberland county, Me., IT. S. Improve- 
ment on racks and safes, called "Cable & Howard's 
Rack aad Safe." Nov. 7,1874. 

4,014.— F.S. Barnjum, Montreal, P. Q. Improvements on 
pantaloon stretchers, called "Barnjum's Patent Pan- 
taloon Stretcher." Nov. 7, 1874. 

4,015.— C. A. HuBBey, New York city, IT. S. Improve- 
ments on railroad axle boxes, called "Huasey's Rail- 
road Asle Box." Nov. 7, 1874. 

4,016.— G. Woods, Cambrldgeport, Middlesex county, 
Mass., IX. S. Improvements In processes for drying 
lumber, called "Wood's Process for Drying Lumber, 
etc." Nov. 7,1874. 

4017.— K. McKenzle, Hamilton City, IT. S. Improve- 
ments on cooking Btoves, called "McKenzle's Revolv- 
ing Oven Cook Stove." Nov. 7,1874. 

4,018.— L. B. Stllson, Minneapolis, Hennepin county, 
Minn., TJ. S. Improvements on safety car shoes, 
called "Stllson's Safety Car Shoe." Nov. 7, 1875. 

4,019— K. McKenzle, Hamilton city, Ont. Improve- 
ments on sheet pattern cutting blocks, called 
"McKenzle's Sheet Pattern Cutter." Nov. 7, 1874. 

4,020.— C. Rommel.Ellzabeth.TJnloncounty, N. J., U.S. 
Improvements on polychromatic printing machines, 
called"Rommel'8 Universal Polychromatic Printing 
Machine." Nov. 7,1874. 

4,021.— J. Ney, Jr., BIHce Township, Perth county, Ont., 
and A. Eby, Dowine Township, Perth county, Ont. 



Machine for the catching and collecting of the Colo- 
rado potato bug,called"The Colorado BugCatcher." 
Nov. 7,1874. 

4,022.— T. E.Roberts, Ionia, Ionia^.county, Mlch.,U. S. 
Improvement on spark arresters and conaumers.called 
"Roberts' Spark Arrester." Nov. 7, 1874. 

4,023.— J. Tomllneon, Goderlch, Huron county, Mich., 
U, S. Improvements In barrelB, called "Tomllnson's 
Improved Barrel." Nov. 7, 1874. 

4,024.,— G. L. Anders, Boston, MaBS., U. a. Improve- 
ments on printing telegraphs, called "AnderB' Im- 
proved Printing Telegraph Instrument." Nov. 7, 
1874. 

4,025.— E.C. Tozer, Newcastle, Northumberland county, 
New Brunswick. Improvements on freezing and re- 
frigerating apparatus, called "Tozer's Freezer and 
Refrigerator." Nov. 7,1874. 
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Back Face ------- 81.00 a line. 

Inside Page -------75 cents a line. 

Engravings may head advertisements at the same rate per 
line, by measurement, as the letter press. Advertisements 
must be received at publication office as early as Friday 
morning to appear in next issue. 
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EMPLOYMENT 

for one good agent in every town and county in the Uni- 
ted States and CaDada. If you oesire the situation arply 
at once. Address DR. O. PHELPS BROWN, 21 Grand 
Street, Jersey Cliy. 



BESSEMER 

Steel Wire Ropes 

'Imported to Order. 

One third Stronger than Iron. 

PHILIP 8. JUSTICE, 

14 N.5th, Philadelphia— « Cilff, New York 



CAK 



V A S S E R S 



POSITIVELY make enough 
from now till January to keep 

them a year. Entirely new features. Immmse success. 

Be qutck. Send forvaluable specimens (free) to T.ifi. 

MOORE. PubllBber.No.UDey St., New Yo>k. 



MANUFACTURERS, ATTENTION! 

Labor to Hire. 

Wanted to hire out the labor of two hundred and fifty 
Convicts In the Missouri State Penitentiary. Two Shops, 
150 feet by 50feet each, with main Shafting and Pulleys 
in shops, with all the Steam Power wanted 

ThfiflneBtoDenliigin the West for a furniture shop or 
for Wagon Material, Handle and Hames Manufactory. 
Any portion of the above hands will be hired. 

Also, a first class opportunity for parties to eDgage In 
the manufacture of Men's Boots and Shoes or Agricul- 
tural Implements. Ample shop room and rimber of all 
binds very aoandant. Correspondence solicited. Ad- 
dress HUGH L. FOX, Treaturer St. Louis Manufac- 
turing Company, Jefferson City, Mo. 



" A TT?T4T,TT?FP « The Science ol 
J\. AAfcAiVIJ 1 1111 • Health, a First 

Class Health Magazine, at $2 ayear.wlU be et-nf 3 months 
" on trial" for 25cts. The Illustrated rhrenolosi- 
cal Journal, $3 a year, or single No. 30 ct&.: sent 3 
montns "on trial," at 50 cts. Try It. S. R. WELLS 
3 89 Broadway, New York. 

LE COUNT'S PATENT LATHE DOGS, 
both Steel and Iron ; Iron ard S'eel Clamps, Ex- 
panding Mandrels, &c. Sold at, wholesale prices during 
tne hard times. Send for Illustrated Lift to 

C. W. LE COUNT, 
South Norwalk, Conn 



CHEMIST, ANALYTICAL AND CONSULTING- 
Commercial assays aad receipts, a specialty. Corres, 
pondence solicited. J. Crst/sb, 52 Maiden Lane, N. Y. 



LADIES can make $5 a day in their own City or Town 
Address ELLIS M'F'G CO., ~Waltnam, Mass. 

aTwjeeJfc and expenses to all. Articles new 
B'aple as flour. Samples free. C. M. 
LININGTON & BRO„ N. Y. or Chicago. 



$60s90 



lSrS.-Postpaid -»1.60. 

THE NURSERY. 

A Monthly Magazine for Tonngest Readers. Superbly 
Illustrated J^~ send ren cents tor a Sample Num- 
ber. Subscribe NOW (1874) and get the l&Bt two num- 
bers of this year if BEE. 

JOHN L. SHOREY, 
36 Bromfield Street, Boston, Mass. 



Established 1S5S 




TRADE MA RE PATENTED. 

The best and cheapest Faint in the 
world for Iron, Tin or Wood, For Bale by 
the Trade everywhere. PRINCE'S METALLIC 
PAINT CO. Manufacturers, 96 Cedar St., New York. 

CAUTION. — Purchasers and consumers are cap- 
tioned against imitations of our Metallic Paint. 
All genuine PRINCE'S METALLIC PAINT will 
bear our name and trade mark on each and every 
package. Send for a circular. 



Ladies at Home 

And Wen who have other business, wauted as agents. 
Novel plans, pleasant work, good pay. Send S-cent 
stamD tor particulars. Tna Graphic company, 39-41 
Park Place, New York. 



H. WESLEY PERKINS, 

"SCIENTIFIC" ENGRAVER 

31 PARK ROW, N. Y. 

ILLUSTRATIONS OF EVERYTHING. 



DESIGNING, DRAWING, AND EiSGRAVlXG. 



MAGNETS— Permanent Steel Magnets 

of any form or size, made to order by F. C BEACH 
& CO., 263 Broadway, New York. Makers of the cel- 
ebrated Tom Thumb and Miniature Telegraph Instru- 
ments. 



SHINGLE & BARREL MACHINERY 

BVAKT'S IMP. HEADING AND SHINGLE SAW. 
STAVE CUTTEES, JOINTERS, EQUALIZERS, AND 
HEADING TURNERS. 

BAILEY GAUGE LATHE— For turning all Kinds nan 
dies and Cabinet work. Simplest and best in use. We 
manuiacture a full line of Wood and Iron Working 
Machinery, Steam Engines, &0. Address 

T. R. BAILUT & VAIL. Lockport, N.Y. 



Todd & Rafterty Machine Co. 

MANUFACTURERS OF 
The oelerjrated Greene Variable Cut-Off Engine •, lowe'l 
Patent Tubular and Flue Boilers: Plain Slide Valve Sta- 
denary, Hoisting, and Portable Engines. Boilers ot all 
ilnds. Steam Pumps, Mill Gearing, Shafting, &c. : Silk, 
Tow, Oakum, Bagging, Rope, Flax, and Hemp Machinery. 
Agents for the New Haven Manuf aeturrng Co.'s Machin- 
ists' Tools: for JudBon's Governor! and 8top-Valve«: 
Sturtevant Blowers; and Differential Pulley-Blocks. 
WARBROOMS, 10 BARCLAY ST., SBW YOSK, 
W^-RKS, rATBBSOH. NEW JKHBKY. 
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"™5'^l* Rare Chance to Advertise. 
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FOB PRACTICAL MEN. 

My new, revised and enlarged Catalogue of PRACT I- 
CAL ANf) SCIENTIFIC BOOKS-96 pages, 8vo.-wM 
be sent, tree of postage, to any one who will favor me 
with hi s address. 

HENRY CARET BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 




26 PEMEEBTON SQTJABE, BOBTOK, 

will furnish, promptly, 

MACHINERY 

of every description, at 

LOWEST POSSIBLE PRICES, 

Consistent with quality and quantity. 



SH IN GU.B Afl 1> BARREL. MACHLN BBY.— 
improved Law's Patent Shingle and Heading Ma- 
chlnejTlmplest and Heat In use. llso,! Shingle Heading 
and sWe Jointers, Stave Banalliiers, Heading PWnera, 
Tarners.Ac. Address TREVOR * Co. Lockport, N. Y. 



BANKRUPT'S SALE OP HORIZONTAL 
and Vertical Steam Engines. Ateo.new and second 
hand Mac Mnlst's Tools. Send for circulars at 

THE YALE IRON WORKS. New Haven, Gonn 



WWW _,!_, At nome - male or 'emale 
JM Orll week, day or evening. 
wVk_i —11 We send 
IOr (I'll goodsbym... ,,..,.. 

" " YoUNa, 1TO Greenwich St 



„ _ _ — i goods b 

cent return stamp, M " 



$35 per 

„ „. No Capital. 

-valuable package of 
mall free. Address with ten 
'" N.Y. 



U WROUGHT 
IRON 



THE Union .iron Mills, Pittsburgh, Fa. 
The attention Of Engineers and Architects Is called 
to our Improved Wrought-lron Beams and Birders (pat- 
ented), In which the compound welds between the stem 
and flangea, which have proved so objectionable In the 
old mode of manufacturing, are entirely avoided, we are 

grepared to furnish all sizes at terms as favorable as can 
e obtained elsewhere. For descriptive lithograph address 
Carnegie, Klomaa a Co, Union Iron Mills, Pittsburgh, Pa. 



A 



Fob All In the Rubber Stamp 
Business. Address Dobman's 
Stencil and Stamp Wobks. Baltimore, Md. 



FORTUNE 



per dayathome. Terms Free. Address 
Geo. Stinsoh & Co., Portland, Maine. 



AS4.W THAT IS A S A. W— Self -Feeding 
cuts 3 Inch plank same ease as 1 Inch. 1 man do 
like amour t ol work as 3 men. L. B. COXE & CO., 197 
Water Street, New York. 



Important to the Trade. 

\. A eiieao Mucilage, suitable for pasting Labels on 
Glass. Tin CaaB, Wood, Iron ani 1 Stone. 

S. The Soluble GassL'quld and Jelly for Soap, Ce- 
ment Artificial Stone, Paint and Fireproof Wood. 

3. Hydrofluoric and White Acids, for Etching. 

4. NICKel-Ptatlng Materials, Salts, Anodes, Kouge. 

5. Glass Manufacturers' Articles, Arsenic Maneanese 
highest st renetn,Zaff re. Oxides of Cobalt, Uranium. 

6. Marble Pu'ty, FelBpar, Fluorspar, finest Stlex, Cry- 
olite, Talc, Asbestos, Black Lead, all rare Chemicals. 

7. Steel Makers' Ingredients— Wolfram & Manganese. 

L. FEE CHTW ANGER & CO., 

180 IULION SI., NEW TOBK. 7 



H 



AND SAW MILL— Saves the labor of 3 
men. S. CHILLS. 51 Courtlandt St., New York. 




THE 



TRADE ENGINE. 



Noiseless In operation— Perfect 
in workmanship— all light parte 
of Cast Steel. 

Every Engine indicated, and 
valve corrected to give the high- 
est attainable results. 

Warranted superior to any 
semi -portable Engine in the 
market. 

Send for Price List and Cir- 
cular. 
HERKMAN & HERCHEIr 

rode MVg Co., 

Dayton, Ohio. 



MACHINERY. 

IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 

Cold Kolled Shafting, 

HANGERS, PULLEYS, COUPLINGS, BRLT1NG 
&c. &c. Send for illustrated Catalogue and Price List 

GEORGE PLACE & CO., 

121 Chambers & 10S Reade Sts., New York. 

IMPORTANT FOR ALL LARGE CORPO- 
RATIONS AND MANUFACTURING CONCERNS.- 
aerk'g Watchman's Time Detector, capaole ol 
controlling, with the utmost accuracy, the motion of a 
watchman or patrolman, as the same reaches different 
stations of his beat. Send for a Circular. 

j. k. btjeus, P. o. B -ix LOS! , Boston, Haas. 
N. B.— This detector in covered Dy two V. S. Patents. 
Parties using or selling tuese Instruments without au 

FOOT LATHES WITH Jlti 

and Circular Sasv Attachments for Amateurs and Me- 
chanics. Spnd lor a Circular. 
GOODNOW & WIGBTMAN, 23 Cornhill, Boston, MaBS. 



Planing & Matching, 

Moulding, Ke-SawTntT and Tenoning Machines, scroll 
Saws and General Wood WorBlng Machinery. 
JOHN B. SOHENCK'S SONS* Matteawan, N . Y. 
Seod for Catalogue. \ il8Llberty St., N.Y. City. 



D AVIS«TA IL 




S>N. CO?*, VS.a¥A.r\YJ &. <CfVT£.<P> S\ VWiV 



Cheapest and Best Mode of Introducing 
NEW MACHINERY AND INVENTIONS. 



To Advertisers. 

During the month of December, we shall publish a special edition of 100,000 copies of the SCIENTIFIC 
AMERICAN", which will be mailed in separate wrappers and the postage prepaid to every post office in the 
United States, Canada, and adjoining provinces. 

It Is intended that a copy of the paper shall reach the principal manufacturers, workers in lumber and 
Iron, railroad shops, and the works of other mechanical and chemical Industries in the United States. 
Advertisements will be taken for this extra edition, at the following rates: namely, 75 cents a line 
Inside, and $1.50 a line on last page. A few notices, In the Business and Personal column, not exceeding 
four lines In length, will be Inserted at $1 50 a line. This affords an unusually favorable opportunity for 
advertisers to reach a class of persons not accessible In the ordinary channels of advertising. The 
names have been selected with care, and the publishers guarantee the number issued to be full 100,000; the 
postage on these copies, which Is two thousand dollars, will be prepaid, thus Insuring tho prompt for- 
warding of the papers to their destination. 

Advertisers will bear in mind that this announcement is for a Special Edition, which Is to be circulated 
gratuitously among non-subscribers, and that the same advertisements which appear in the regular edition, 
if ordered In the extra, will be seen by entirely different persons. 

ENGRAVINGS. 

A few Illustrations and descriptions of machines or articles of utility, whether they have already appeared 
In this paper or In other publications will be received for insertion in this Special Edition on reasonable terms. 

ADDRESS 

MUNN & CO., Publishers, 

37 PARK ROW, NEW YORK, 



SFor cutting Business 
Stencils, allalzes. Also 
complete otjtfits tor Clothing 



FIKST CLASS STATIONARY ENGINES 
all sizes— Cast Steel Cylinders, Rods and Straps. 
Finest Vertical and Portable Engines, 3 to 35 H.P. Ad 
dress BLOOMINGTON IKON WORKS, Bloomlngton.Ill 




, AGENTS WANTED. 

Men or women. $34 a week. Proof 
furnish ed. Business pleasantand honor- 
able with no risks. A 16 page circular 
andValuable Samples free. JtSgr A postal- 
card on which to send your address 
costs but one cent Write at once to 
F. M. REED, 8th st., new york. 



EAGLE FOOT LATHES, 

"" Small Engine Lathes, Hand Planers for 

metal— Slide Rests, Circular and Foot 
Scroll Saws— all of the neatest design and 
superior nDlsh. Our catalogue describes 
every tool necessary to lit out the Arti- 
san or Amateur, as well as the Boys for 
the Holidays. 

WM. L. CHASE & CO., 
95 & 97 Liberty St., New York. 




LUDLOW VALVES. 

FRED. STONE & CO., 8 Pari Place, New York. 




The fact coat urn mailing na. to per cent greater 
trength, a finer finish, andls truer to gage,than any ether 
in use, renders it undoubtedly the most economical. We 
are also the sole manufacturers of the Cilsbbatxd Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc., 
of the most approved styles. Price lists mailed on appli- 
cation to JONES & LAU&HLINS, 
TO street, 3d and Sd avenues, Pittsburgh, Pa. 
190 S. Canal st., Chicago. 
jm Stocks Of this Shafting In store and for sale by 
FULLER, DANA ft FITZ. Boston, Mass. 

GEO. PLACE 6 CO. 121 Chambers street, IT. T. 

PIERCE ft WHALLNS. Mvwanfeee, WIS. 
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FIRE-PUMPS A SPECIALTY 




ADAPTEDTO£VERYSITMTI0N 



sUj cAj 



V ^^ 



GEO.F.BLAKE MFGCO 

BOSTON ^.vjy^.fi CHICAGO 



#1 (i tn fl*1 AAA Invested In Stocks*: Gold pays 
<J>AU IU splUUv 200per cent a month. Sendfor 
particulars. Tt/hbbidqb & Co. .Bankers, 3 Wall St.,N. Y . 



OTIS 



|| SAFETY HOISTING 

Machinery. 

OTIS^ BBLOS, n d£. CO.. 



NO. 848 BBOADWAV NEW TORI 



IpOB LEWAL ADVICE CONCERNING 
„ n „ I 5, frIng<! ?? entBan<1Patent8 tConBuit r. b. monas- 
ter, Counsellor at Law, 8 & 11 Nassau St., Room 26, New 
York. Connsellorand Advocate In Patent Cases. 



NEW ft IMPROVED PATTERNS.— Ma- 
chinists' TOOLS— all slies-at low prices. 
B. GOOLD. 97 to U8N. J. R. R. Ave.. Newark.N. J 



PATENT 

Planting and Matching 

and Melding Machines, Gray ft Weod's Planers, Self -oiling 
Saw Arbors, and other wood working machinery. 
8. A. WOODS MACHINE CO.,( MLinerty st.,K. Y.: 
Send for Circulars, etc. ( 67 Sudbury st. Boston 



Tbfi Tflll ftatfi 1 ^r«i!* F 'e t,,re8 entfree! An 
Alio lUil-uaiC, ingenious gem ! 50 objects to 
And! Address, with stamp, E. C. ABBEY,iBuflalo,N.Y. 



MiCHIMY.^ 



HEW and 'Jd-HAND— 

■end for Circular. Chas.PLACB 
-i CO. so'9oseyit..lSewYork. 



HOW TO MAKE MONEY IN WALL ST. SAFELY, 
with &10 or more, Pamnhlets mailed. RUMBLE & 
CO. ,52 Broadway, P.O., Box 4,906, N. Y. 



Niagara Steam Pump. 

OEAS. B. HARDICK, 



33 Adams St., Brooklyn, N. Y. 



PUNCHING 
AND 
DROP PRESSES. 



For the Bnst and 
•at Address THE sTJESl 
ft PARKER PRESS CO 
MrDDiarows, cons. 



WOOD-WORKING MACHINERY GEN 
erally. Specialties. Woodworth Planeraand Rich 
ardson's Patent Improved Tenon Machines. 
Central, corner Union su Worcester, Mass. 

WHBERBYRUGG ft rilUHARDSON. 



C2.LASS IITOULDS for Fruit Jars, Lamps 
X Bottles, lTjl Ink8tands,etc..madeby H.BROOKE 
15 years Cob. Whitb and Ckntbb Sts., N.Y. For an\ 



10 years \jvu. vvuitji and umtbb »ts., N.i, For ans 
thing new In glass you will require a mould (o die) 

w*- Paetioulae attention paid to MOULDS for 
INVENTORS. Send model or drawing ; inclose stamp. 



Stencils and Key Checks, with which young men are 
making from $5 to $20 a day. Send for catalogue and 
samples to S.M.SPENCKR.HTHanover St.,Boston Mass. 




Fifth and Last Gift Concert 

IN AID OF THE 

Public Litrarnf Kentucky. 

POSTPONED TO 

November 30, 1874. 

DRAWING CERTAIN AT THAT DATE. 

LIST OF GIFTS, 

One Grand Cash Gift 8330,000 

One Grand Cash Gift 100,000 

One Grand Cask Gift 73,000 

One Grand Cash Gift 30,000 

One Grand Cash Gift 33.000 

3 Cash Gifts, $20,000 each.... 100,000 

10 Cash Gifts, 14.000 each.... 140,000 

13 Cash Gifts, 10,000 each.... 130,000 

20 Cash Gifts, 3,000 each..., 100,000 

25 Cash Gifts, 4,000 each.... 100,000 

30 Cash Gifts, 3,000 each.... 90,000 

SO Cash Gifts, 3,000 each .. 100,000 

lOO Cash Gifts, 1,000 each... 100,000 

340 Cash Gifts, 500 each... 120.000 

300 Cash Gifts, lOO each... 30,000 

19,000 Cash Gifts, SO each....930.000 

GrandTotal,20,000 Glfts,all cash,2,300,000 
PRICE OF TICKETS. 

Whole Tickets . , $50 

Halves 25 

lentlis, or eacb Coupon 5 

11 Whole Tickets for soo 

WIX Tickets for . 1,000 
For Tickets and Information, Address 

THO. E. BRAIHLETTE, 

Agent and Manager 

Public Library Building, Louisville, Ky 
OrTHOMAS H. HAYS ft CO. 
609 Broadway, N.Y 

UR COVERING FOR BOILERS AND 

PIPES saves Twenty per Cent In Fuel. 
OUR FELT, CEMENT, AND PAINT FOR 
ROOFS is the best in the market. 

Asbestos Felting Co. 

316-332 FrSnt St., N. Y 

Corrugated Iron, 

Iron Buildings, Roofs, Shutters, &c. 

MOSELr IRON URIDGE & ROOF CO., 
Send for Circulars. Office, 5 DeySt. New York 

ORTABLB STEAM £N(*INES,(JOMBlN- 
lng themaHmnm of efficiency, dnrablllty and econ. 
amy, with the minimum of weight and price. They are 
nicely and favorably known, more than 1,000 being in 
ise. All warranted satisfactory or no sale. Descriptive 
ilrculars s ent on application. Address 

THE J. 75. HOA LEY CO. Lawrence. Mass 

ICHARDSON, MERIAM ft CO. 

Manufacturers of the latest improved Patent Dan- 
91s" and Woodworth Planing Machines, Matching, Sash 
«id molding, Tenoning, Mortising, Boring, Shaping, Ver 
leal, and circular Re-sawing Machines, Baw Mills. Saw 
sjbors, Scroll Saws,Rallway, Cut-off, and Rip-saw Ma- 
shines, Spoke and Wood Turning Lathes, and various 
Jther kinds of Wood-working Machinery. Catalogues 
•nd price lists sent on application. Manufactory, Wor 
-.ester, Mass. Ware house 107 Liberty st. New York. 17 

IRON BRIDGES— Clarke, Reeves & Co., 
PHCENIXVILLE BRIDGE WORKS. Office, 410 Wal- 
nut Street, Philadelphia JPa. wuHWiiai «ai 
Specialties— Accurate workmanship— Phoenix columns 
-use of double refined Iron. No welds. All work 
JflS* on the premises, from ore to finished bridges. 
illustrated Album mailed on receipt of 75 cents. 
J) IT IT A WEEK to Male and female Agents, in their 
,B I I locality. Costs NOTHING to try ft. Particulars 
V I I FREE. P. O. VICKERY & CO., Augusta, Me. 

DVKRTISERS! Send twenty-live cents to GEO. P. 

P.OWELL & CO., 41 Park Row, New York, for their 

Pamphlet oj one hundred pages, containing lists of 3,000 

newspapers, and estimates showing cost of advertising. 



I- -2 _• «j j i? „' 4" y 4- y • . 




SCBUW CllAbEKS. 



LlliLLh GaOGE, 

One pair of Chasers sent free t-» any addreBB for 75c. f 
10, 12, 14, 16, 18,20, 22,21. 26.28. 30, 32, 36. 40, 48 threads to la. 
Drill Gauge, Indispensable to all who use Twist Drills, 
seHt free by mali for $1.50. Price List of Small Tools free. 
GOODNOW & WIGHrMAN,23 Cornhill, Boston, Mass. 



Andrew's Patents, 

■••lseleMu Friction Grooved, or Gsared Helat 

«■■ mlted to eTery want. 
Safety Store Elevator*. Prevent Accldant, 

Rove, Belt, and Engine break. 
^moke-Burning Safety Boiler*, 
tacillatlns: Engines, Doable and tllsclo, 1-3 

100-Horae power. 
Oentrlfnatal Pumps, 100 to 100,000 Gallon* 

Kr Minute. Beat Pnmpk In the World, pas* 
nd, Sand. Gravel. Coal, Grain, etc.. with- 
out injury. 
All Light, Simple, Durable, and Eeonomieal. 
Sondfor Clrr- T - — 



ro wsrB. 



ANDREWS A BBO., 

4H water street, slew Tort, 



© 1874 SCIENTIFIC AMERICAN, INC. 



350 



Mtntilk %mman. 



[November 28, 1874. 



Bacb Pave ------- 81.00 h line* 

Snslde Paire * ...... 75 cents a line. 

E^rarinffti *r*a'J *iea& advertisements at the same rate per 
ine, oy measurtmeta as the letter press. Advents sments 
must be received at publication of/ice as early aw fri&ay 
movrdnp to appear in next usue. 



B 



l^OARD OF PUBLIC WORKS, CITY OF 

[3 \ew York. "Ettrftct l»st annual report:— * The 
BAHTLE TT L.^MPS meet wtu general favor. Appli- 
cations are m*de i.y propeity holders almost dally fcr 
ttif ir ^recuoi! m place o' tbe square lamps. Ttxp coet 
for keeping the Barrie't Lamp* in reoatr is pearly 50 p- r 
Cent les^." S'gned GEO. M.ViN CsORT, Cuminisaion.-r. 
Cl^zeno can see he improvement ana coutiatt tiy look- 
ing at trie Harriett (N r^w) ' Boulevard" Li nips now be- 
ing placed upon upper (New) Broaa^ay^Uh to 59th sv 

BLAKE'S PAXJfl^l 

Stone and Ore Breaker 

Jrushes all nara and brittle substances to 

any required size. Also, any kind of 

3tcnb tor Roads and for Cojtorkti:, ifcc. 

Address BLAKE CRUSHES CO., 

New Haven, Conn. 

IMPROVED VKliTICAL ENGINES, SIX & ElftdT 
1 h. ifo pi.wir. JOHNSON HK.SS & Co., 1345 Button- 
wood fUeit.l'I 1 aflelph a, fa. 





C. HENRY HALL & CO., ?0 Cortlandl St. fi.Y.Cltj 

THE PULSOMETEK. 

Tne simplest, most durable and aflectivi 
{Steak Piraf now in nee. W1.1] pump grltt-j 
oi muddy water without wear or injury t< 
Its parts. it cannot get out of order. 

firanelli Depots?; 
11 Feinberton. Square, Boston, Mass. 
1327 Market St., Philadelphia, Fa. 
5! Wells Street, Chicago, 111. 
South Western Exposition, New Orleans. 
-ill ft 813 North Secnno St.. St. Louie. M« 

TURBINE 

|f\ Water Wheels. 

More than four times as 
man? of James Ltflel'a Im 
proved D.-uble Turbine Wa 
ler Wheels in «perati on than 
any other kind, 24 size* 
mane, ranging from h% to 
96 inches diameter, under 
heads from 1 to 240 feet. 
Successful for every pur 







JAMES LEFFEL&CO., 
Springfield, Ohio, & 109 Lib- 
eity St., New i'orjs city. 



\XTAMTKD-A but-inees Man wlib 95-OLO to $iu,w,0, >o 
** uisn<i*acture an unsi.it nassed Non-Oo:nt> (tutor 
Address NUNCONDUCTOti, Baltimore, P. O. Box 627. 



YOCOMS GRATE BARS, when replacing 
iiny oilier kind, have never fulled to ea.vti their 
cor-t when properly uped. IKON & B"AS» FOUNDRY 
Drs'i) k« r St , below 147 N. Second St., Philadelphia, Ha. 



Working Models 

And Experimental Machinery. M ;tai.or Wood, made to 
order ov J F. WERNER. 62 Center St.. N.Y. 



A U 1 B. ' s 



Mill Furnishing Works 

art the largest 1l tut L/ntieu States, fhev make Bun 
Millstones, Portable MHls.Smut Machines, Packers, Mill 
Picks, Water Wheels Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

,T T. M(»y« * H<>tf Ruffe] a. N. Y, 




Illustrated Catalogue of over 100 pages sent tree. 



Mm & Co.'sjateit Offices. 

Established 1846, 

The Oldest Agency for Soliciting Patents 
i n the United States. 

TWENTY-EIQU7. YEARS' EXPERIENCE. 

IWORE PATENTS have been secured through 
tins agency, at home and abroad, than through any other in 
he world. 

SIXTV THOUSAND inventors have availed 
themselves of Munn & Co.'s services in examining their in- 
ventions, and procuring their patents. 

They employ as their assistants a corps ol the most ex 
perienced men as examiners, specification writers, and 
draftsmen that can be found, many of whom have boen sc- 
ooted from the ranks of the Patent Office. 

MUNN & CO., in connection with the publication of the 
Scientific Amreicak, continue to examine inventions, 
confer with inventors, prepare drawings, specifications, and 
ssignments, attend to filing applications in the Patent Ofiice 
paying the government fees, and watch each case step by 
step while pending before the examiner. This is done 
through their branch office,eorner Fand 7th Streets, Wash- 
ngton. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected cases 
prepared by the inventor or other attorneys) procure copy- 
rights, attend to interferences, give written opinions on 
matters of infringement, furnish copies of patents: in fact 
attend to every broach of patent business both in this and 
n foreign countries. 

Patents obtained in Canada, England, leranee, Belgium 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted. 

A special notico is made in the Scientific American ot 
all inventions patented through this Agency, with the 
name and residence of the patentee. Patents are often 
soli, in part or whole, to persons attracted to the invention 
by such notice 

A pamphlet of 110 pages, containing the laws and full di- 

ections for obtaining United States patents, also a circular 

pertaining exclusively to Foreign Patents, stating cost for 

each country, time granted, etc., sent free. Address 

MUNIY & CO., 

Publishers SCIENTIFIC AMERICAN, 

37 ParK How, N. Y, 

Brancii Office— Corner K and 7tn Street* 
Washington D. C 



MORRIS, TASKER & CO., 
PASCAL IRON WORKS: PHILADELPHIA, 

TASKER IRON WORKS, NEWCASTLE, DELAWARE. 

OFFICE , , FIFTH AND TASKER STREETS. PHILADELPHIA. 

OFFICE AND WAREHOUSE NO. 15 GOLD STREET, NEW YORK. 

OFFICE AND WAREHOUSE NO. S*i OLIVER STREET, BOSTON. 

Manufacturers or Wrought Iron Welded Tubes, plain, galvanized, and rubber coated, lor gas, steam and water. 
Lai'- Welded Charcoal Iron Boiler Tubes, Oil- Well Tubing and Casing, Gas and Steam Fi i tit gs, Brass Valves and 
Cocks, Gas and Steam Fitters' Tools, Cast Iron Gas and Water Pipe, Street Lamp Posts and Lanterns, Improved 
Coal Gas Apparatus, &c. tWWe would call the 

Especial Attention to our Patent Vulcanized Ruier-coate! Tile. 



THOMAS T. TASKBB, Je 



STEPHEN P. M. TASKER. 



H. W. JOHNS' PATENT 

ASBESTOS MATERIALS 

ASBESTOS ROOFING, for eteen or flat roofs in all climates. 

ASBKSI'OS ROOFING PAlNT.astrlcfl.? first class article, rich color and superior body, 
AS BUS I OS PAIN IS, all coiors for general purpose?, In cans, kegs, and bnrreis. 

ASBfist'OS BOILER FEL 1ING, Sheath'ng and Lining Felts, general Ruofing Materials, etc. 
ThPse Materials are prenared ready for use, and can be easily e pp'fed by ariy o»e Send for dt scrint.tve Pam- 
phlets, Price Lists, Instructions, elc. Liberal Inducements to Geiicia! ftlerchants snd .Dealers. 

C^° CAUTION.— The public are hereby cfiu^nnfi "gainst purchasing or using any materials for the above or 
similar purposes, purporting to contain ASBESTOS, unless tbey bear our ntme ana dates ol patents. 

Patentee and Sole Manufacturer, ^ W JQHNS, 87 Maiden Lane, N. Y. 



PORTLAND CEMENT, 

from the best London Manufacturers. For sale by 
JAMES BRAND, 55 Cliff St., N. Y. 
& FractJcal Treatise on Cement furnished (or 25 cents. 



SUPER-HEATERS 

Save fuel, and supply DRF steam. Attached to boilers 
orset In E-eparate- furnace. H.W BULKLEY. Engineer, 
98 Liberty St., New Tork. 



Pyrometers. 



For testing Ovens, Boil- 
er flues, Blast furnaces, 
Super -heated steam, Oil stills, &c. 

Address HENfiT W. BULKLEY, 

98 Liberty St., New York. 



WIRE ROPE. 

John W. Mason & Co., 43 Bi oadway, New York. 



PORTLAND CEMENT 

A Practical Treatise on Cement furnlsned feeb. 

S. L. Merchant & Co. 76 South St., New York. 



The Mosi Powerful, and the Only Tight 
BUY A Shu'tlDf?. Good Part Gate Turbine ever 
made. Pri es of small wheels to suit 
the times. Send address to 

A. M. SWAIN, 

North Chelmsford, Maas> 




A Mechanical Sensation 

has been created by NEWMAN'S EMERY PLANER. 
now being rxhloitea a< t lie Fairs ot the American and 
Franklin Institutes. Send lor illustrated circulars to the 
sole General Agents . 

The Tawite Oo„ 

STROUDSBURG, MONROE CO., FA. 



SAWS 



SlOO.OO GOLD PREMIUM aid First FICiZE SILVER MEDAL,, for 

the BEsT CIRCULAR SAW, at Ihe Gieit National industrial Exposition, nelri 
at CincinDtitl,15':4, alter two separate contests, occupying six days. Also, the FIRST 
PREMIUM SILVER MEJUAI, for the BEST CROSS-CUT SAWS was 
awarded to 

EMERSON, FORD & CO., 

SEA VER BALLS. PA. 
W Send for PKICE LIST ot their DAMASCUS TEMPERED SAWS, anil Circular containing full particu- 
lars of the great contest. 



$100 ** 

GolpLl^" 

SAWfl 



"S 3= *° - 
g^ . p o> © b 




Salamander 

TlnlTiTiiv the only Indestiuc tittle covering for boilers 

h RIT] flff steam and hot-blast pipes. 

1 U1U11£ A G MlLLS)Mana|?eri 23DeySt.,N.Y. 




REYNOLDS & CO. 

MANUFACTtritE 

Screws & Bolts 

For Machinery of every variety. 

ALSO 

Bridge and Root Bolts* 
STEEL & IRON SET SCKEWS 

A specialty. Also, Small Articled 

tor Patentees, in great numbers, at ^sss 

No. 145 East St., New Haven, Conn 




IB.0W PLAMERS, 

SIHSINB LATHKS, DRILLS &C. Send foi Price List. 
HEW HAVEN MAKUFACTD RINO CO., 
Kpw Haven. Coast. 



THE JOHN HilHICK 

NIAGARA STEAM PUMP, 

93 to £7 Pearl St., Brooklyn, N. 1 . 
Manufactured solely by 

Hubbard & Aller. 

Engines and Boileks, 

PuUeys,8lw.Jting a?iti Hangers 

a Specialty. 




DAMPER m •sm £■ MfB AHBLEVEK 

REGULATORS $$ ilM » JL GAGE Ct CKS. 
IU:RRM,I, & KEIKEJU. 44 UolIldavSt. Sail 



9m 






N.Y. 
J. 11 



Office 

AWJTH 



The ceiebeated Diamond Solid 

Emery Wheel, Pat. Emery Wheel 

Machinery and Automatic Kttile 

Grind rs, for the iapm aid perfect 

grinding of Planer, Pwper Cutter, 

and Leather splitting 1 Knives, man- 

*^js ufactured bv run American twist 

f: '"'"g DeillCo., Woonp-ocs.et, R I. 

it vow C'lureb St.. W. S Jarboe, Asrent. 

' 'T ARent, 90 Wellington Suet r, Montreal. 



FREEMAN & BURR. 



CLOTHING WAREHOUSES, 

138 & 140 Fulton St., N. Y. 



I7REEMAN ifc BURR, availing themselves of tbe unusual ailvan'asrei" cileied ny Hie great depression iji trade 
I 1 aim decline in prices, open the season with a much LAttGER STOCK man ever before, and ;.re selling at 



prtc 
very LOW PRICES. 



QtUITS, $10. 
QUITS, $20. 
QIUITS, $30- 
«UITS, $40. 
QUITS, $50, 
QUITS, $60. 

COUNTRY 
ORDERS 



To Order or Rcudy-Mo.de, 

Ulsters, Sacks, 

Capes. 



■D0YS' QUITS, $5. 
■nOYS' QUITS, $8. 
TJ0YS' ©IJITS, $10. 
TJ0YS' QUITS, $13. 
«0YS' QUITS, $15. 
■D0YS' QUITS, $20. 

ORDERS BV LETTER promptly filled. Odb New System for Sklf-Mbastjee, 
oi wiur.fi tnon. m lids .i.v^lt tfiem-elves, eoable* parties In all pans of the country to 

KIjKCT FIT ATTAIN- 



$5, $8. $10, $12, $15, $20. $30, $40. 
«»C^V* ' For Boys, ^Ofljl^ 

fS0^ S3 ' ••• S10 ' S15 ' s ' jo - *?s 

^^ To Order oi- Ready-Made. » 



j order direct from us, with the cerrainty of receiving the most T 
f- ABLE. 

I TjUIjES FOR .SELF-MEASURE, Samples of Goods, Book of Fashions, and 



Hcue, bKNT Free on application. 



TANNATE OF SODA, 

BOILER SCALtt PREVENTIVE— JOB G Itob'sB? & 
'Jo., Madison, Ind. Agcnc e? : R.. Li . Lee. Titus v 11 le, Pa.; 
Owens, Lane & Dver Riachlne Co. .St. Louis, Mo.; Whit- 
man & Burrell, Litile Falls, N.T.; Warden, Mcbelland 
& Co , Cincinnati, O.; H. H. Hfcrrlson, Nashville, Ten c; 
Slnzich, Bankin & Co., Eva.nsvllle. Ind.; H, Pulley 
Co 1 'man, New Orleans, La., L. Stanley&Co.,31 St. Paul 
st. Baltimore Md..Babeocb & Wllcox,30 Oortlandtst.N Y 



MACHINIST'S TOOLS, 

EXTRA HEAVY AUD IMPROVED PATTERNS. 

LUCIUS VV. POND, MANUFACTURER. 

Worcester, Crl* ss. 

WAREROOMS, 98 LIBER1Y ST., JV. T. 

^T Lathes, Planers, Bortng Mills, Drills and Gear Cut. 

ters a Specialty. 



o p p 
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Pants' Meier 

(OVER 20,000 IN USE). 

A simple devlcw for taking oat knee 
forms and wrinkles from pants. Price? : 
Black Walnut and Nickel Pluvd FiLish- 

Ing $2.C0perset 

Oak and J b panned 1.15 ' ; 

Weights to suit the boxes 50 " 

Sornpbs sent to any town In CT. S on 
receipt of 'he aruount. Agents wan tf din 
every city in the Union. 

P. DfiL VALLE HALSEY, 

IW Ohurcli St .New York. 



STEAM B0ILEE AND PIPE 

COVERING 

Saves tan to twenty per cent. CHALMERS SPBNCB 
CO- foot B. Stn St., N. Y.; lWi S. and St.. St. Louis. Mo. 



jy T. V. Carpenter. Advertising, A^tlit. Addrecs 
Box 173, S'V Tor'u city. 





;PO&, 


jfw'^ **• «•&« ^%i^^ 


Machinists 


^MrWlthoiif Chargo.^W 


1 TOOLS, 


«P^^ i-jlth oar J^S 


S Ol- AIjIl KINDS-, 


W4 Patect Moulding, 
Jfe^jM aing.^^Sr^ 


' NXliteaiii Engine C?. 

98 Uhambers St, 




Maw Trass 



BUuxiKUUb VaTiiNT UMlViiESAL fi(J- 
CENTRiC MILLS— Foi etlndlng Bones, Ores, Sand, 
OH CructolCB. Fire Clay, Guanos, Oil Cake. Fet-d, Corn, 
Corn and Cob Tobacco, Suuff, Sugar, Salts, Roo's, 
Spices, Cofl'ee. Cocoa-nut, Flax seed, Ajbeatos, tf c. , and 
whateve: cannot be pround by other tnllls. A'so, lor 
Pan.f,. Printers' Inks, PaBtt BUckinp, &c. JOHN V, . 
THOMSON, aucceesor to JAMBS BOGABDOS, comer 
of white and Elm sts.. New York. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W. B. Fravkuk, V. p'i. j. M. Allen, Preaft. 

I. E. FiBECE, Sea 

Ji V V. L Font), COKK. 



Boston, New York, CnlcaRO 

13&15 Custotn House st. SO Gold St. 146 Lake St 

HUS8EY, WELLS & C0. 5 

OFFICE AND WORKS. PENS AVENUE & 17TH ST 

PITTSBI'EQH.PA., 
Manufacturers of all deserlptlons of 

CAST STEEL, 

Including the " Granite" brand for Edge Tools. 

Particular attention Riven to the manufacture Of 

CAST STEJEIi TEETH, 

of any pattern lot HOKSE 1IAKES. tor which or 
dereare s*l Cite*. Ail llakf Tet-T,b wni be aianufao- 
tnrtd under the S1MONDS ana FERSON Patents, re- 
cently purchased, by whuh procebs perfect unilormity 
of shape and superior exceilance a? tamoer are -;u-- 
tained. 




/vuaresfc dutia ji.. iiuiiis^l - br'fc auw&, manuiactur- 
ers, Trenton. N. J., or ll'I Liberty St., New York. 
Wheels and Rope foi conveying oower long distances. 
4enrt foi Circular, 




Inf we! Foot Late 



Small Engine Lathes, Small Gear 
Cutters, Hand Planers tor metai,l;ali 
Turning Machines, Siiae Heats. Foot 
Scroll Saws tur light and he.«vv 
vork Sruali Power Scioll Sa« a,Fcot 
Circular Saw Machines. The very 

best. Many leaders ot this paper have one oi them. 

Catalogues free. N. H. BALDWIN. Laconla. Jn. li. 

Just the articles for Artisans oi Amateurs. 




OS THE 

SCIENTIFIC AMERICAN. 

FOR 1875. 

THE MOST POPULAR ECIEHTIFIO PAPES 
IH THE WOKI.J). 

THIRTIETH TSAR. 

VOLUME XXXII^NEW SERIES. 

llie publishers ol the SCIENTIFIC AMERICAN beg 
to announce that on the first flay of January, 1875, a 
new volume commences, it will continue to be the aim 
of the publishers to render the contents of tfifc new 
volumemore attractive and useful than any of its pre 
decessors. 

To the Mechanic and Manufacturer ! 

Ho person engaged in any of the mechanical pursuits 
should think of doing without the Soikntifio Ameki* 
cam. Every number contains from sis to ten engraymga 
of new machines and inventions which cannot be found 
In any other publication. 

It is the Most Popular Paper in tlie World f 
having the large ciiculntlon of nearly 50,000 per weeK i 

A year's nunmors contain over 800 pages and several 
hundred engravings of new machines, useful and novo 
Inventions, manufacturing establishments, tools, and 
processes. 

The SCIENTIFIC AMERICAN Is devoted to the inter- 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, invenMons.Agriculture.Commerce, and the Indus 
trial pursuits generally ; and It is valuable and Instruc- 
tive not only in the Workshop and Manufactory, but %im 
In the Household, the Library, and the Heading iiocs n 

liy the new law, the postage must he paid in advanoe 
in New York, by the publishers; and the nu b «cr inert no n 
receives the paper by mall free oi charge. 
TERMS. 

One copy, one yeai(poRtage Included),..,.,,*., 3.2'J 

One copy, six Months (postage Included) 1.6'! 

One copy, three month* (postage included),... 1.01 
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